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Subminiature sealed switch 
is environment-free; mounts 
interchangeably with MS25085 


Sealed in a corrosion-resistant, 
treated aluminum enclosure, 
this tiny switch is environment- 
free; highly vibration and 
shock resistant. It carries 5 
amps. at 125/250 V.A.C. with 
an electrical life rating of 
160,000 operations. Low op- 





MODEL EF-3 


erating force and small move- 
ment differential make it ideal 
for bi-metal temperature, dia- 
phragm operated and other 
“feather-touch” devices, while 


Single Pole, Double Throw 
Move. Differential, .004 Mox, 
Overtravel, .003 Min. 
Oper. Force, 5 to 17 oz. 
Release Force, 60 gram 
Elec. Life Ratings 
150,000 ops. 125/250 V. A.C., 


2.5 AMP. small size permits mounting 
a phi @ Sven v. AL. singly or ganged in restricted 
50,000 ops 30 V. D.C space. Rugged and dependa- 


2.5 AMP., IND.; 4.0 AMP., RES.) 


Amb. Temp., —65° to +180 ble, it has positive snap action. 


Tiny 40 amp. basic switch has high 
capacity, longer life and constant 
stability of tolerances 


Measuring only 1%” x 43/64” 
x 35/64”, the Electro-Snap G3-8 


Rasic Switch handles current rat- ¢ j me > 
ings up to 40 amps. A new aid a e ) 


: 
method of combining Electro- \.— WJ) 


Snap’s double-break action with 


- 
> 

a heavy-duty switching element =* 4 
assures electrical and mechanical ~_ MODEL G3-8 
life of 100,000 cycles at large 

capacities; also provides constant stability of tolerances and accurate 
repeatability. New plastic compound case gives the switch an am- 
bient temperature rating of —100° to +300° F. with extreme shock 
resistance. Small size makes it ideal for motor controls and compact 


automation set-ups. A wide range of actuators is available. 


OPERATING CHARACTERISTICS 
Single Pole, Dx Throw Oper. Force, 45 oz. Approx. 


t e 
40 AMPS @ 125/250 V. A.C Overtravel, .015"° Min 
@ 30 V. D.C. Res Move. Differ., .055 + .010 


roy f PRECISION SWITCHES 
pee | 





. 
— 

1ECA 
gtasic. Bn al HERMETICALLY SEALED 


SWITCHES LIMIT SWITCHES 


CONFORM TO MIL & AN SPECIFICATIONS 





FOUR PROVEN ANSWERS 
TO SWITCHING PROBLEMS 


Simultaneous triple-pole switch 
interrupts 3-phase ac. circuits; 
6-circuit control in a small package 


This Electro-Snap triple-pole switch 
Simultaneously reverses current flow 
through three windings of a 3-phase 
motor up to 1 H.P. and interrupts 
other types of multi-switching in- 
Stallations. Instantaneous **make” 
and “break” snap-action of the 
three poles is independent of the 
speed of actuation—even extremely 
slow moving cams can be used. 
The K3-4 Series offers designers 
a wide variety of 3 - phase circuit 
hookups for servo-controls, to 
limit movement of machine mem- 
bers and as a Start-and-stop switch 
which formerly were possible only 
Seema ms tae. with complicated relays or a num- 
Move. Diff, .028 + .007 ber of separate switches. A large 


Mech. Life, 1,000,000 ops. Selection of standard actuators 
Elec. Life, 500,000 ops. 





MODEL K3-4 


Triple-Pole, Double Throw 

15 AMP., 125/250 V. A.C. 
30 V., D.C. Res. 

10 AMP., 30 V., D.C., Ind. 


is available. 


Small basic switch is 
low cost; directly interchangeable 
with AN3234 Specs 


These Electro-Snap F2 
Series snap action switches are 
extra-compact with extremely 
high electrical capacity for 
their size. Mechanical and 
electrical life at 1/32” over- 
travel is 150,000 operations, = 
minimum, with accurate F2 SERIES 
repeatability and constant sta- 

bility of tolerances. Self-aligning springs provide contact wiping 
action rare in a switch of this size. 

Durable case of special plastic gives the switch an ambient 
temperature rating of —100° to +275° F. or +375° F. Avail- 
able, at low cost, in three basic models with a wide sclection 
of actuators. 





SERIES F2 BASIC SWITCH: F2-3: Single Pole, Double Throw 
F2-2: Single Pole, Normally Open; F2-1: Single Pole, Normally Closed 


OPERATING CHARACTERISTICS 
Electrical Rating: 10 AMP. 125/250 V. A.C. 60 cycles 
30 V. D.C. inductive and resistive (6 AMP, 30 V.D.C. for Airborne Application) 
Operating Force, 7 to 12 oz. Movement Differential, .011 + .005 
Reset Force, 4 oz. Min, Overtravel, 1/32 Min. 
Pretravel, 3/64 Max. 


SEND COUPON FOR MORE DATA 


ELECTRO-SNAP SWITCH & MFG. COMPANY 

4246 W. Lake St., Chicago 24, Ill. 

Please send data sheets on switch checked: 
[} EF-3 —subminiature sealed 

[| G3 —40 Amp. basic 

[) K3 —Triple-pole 

[] F2 —Extra-small basic 


NAME 
COMPANY 
ADDRESS 


a —— ZONE a 





COMING 
NEXT WEEK .. 


the 
DESIGN edition 


for November 25 


ENGINEERS 
CAN BE 
FOUND — 
AND KEPT 


by G. F. NORDENHOLT 


Editor of Product Engineering 1933-1957 


“The current shortage is the most con- 
structive thing that has happened to 
engineers . . . it has compelled industry 
to pay salaries more nearly in line 
with their services, it has elevated the 
prestige of the engineer .. .” 

These are the opening sentences of 

Mr. Nordenholt’s report on visits with top 
executives and chief engineers in some 
30 leading manufacturing companies. 
Read how industry selects—and keeps— 
top engineering talent for important 
positions in industry. Watch for the 
DESIGN edition—next week. 











and 
in addition... 


the 
DESIGN edition 


for November 25 re 
FEATURES 


® Lubricating with Air 
A two-part report on current research at 


Franklin Institute plus practical design charts 


for hydrodynamic gas-lubricated journal bearings 


® Plastic Extrusions 
Cut cost of plastic parts with 


inexpensive extrusion dies 


® Instrument Gears 
Seven rules boil down specifi- 


cations to a practical minimum. 


® Less Noise from Small Engines 
Acoustic principles applied to 


lower 2 and 4-cycle engine noise. 


Product 


Engineering 


ana McGRAW-HILL MAGAZINE OF DESIGN, RESEARCH AND DEVELOPMENT 
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This week's Trends in Appearance Design 


pa 32) shows Detroit’s influence on the 


| 
world’s most 


functional 
Some of the 


were ugly, it’s true, 


equipment—ma 
chine tools before designs 
but we'd drag our fect 
1 bit when the more extreme efforts (like 
the pvramid-shaped lathe, left) are involved 
How do you keep from tripping ever 


time you walk past that lower corner? 


Scientific research and development is not 
vervwhere encouraged as it is in the US 
see page 23) and new products don’t always 





\ 
ret the appreciation they deserve. We note 4 
the recent capture of a government tank by % 
wild tribe, the Hasti. When the Khan of ; ; 
the Hashti was asked about it later, he sheepishly admitted the theft, 
ind added Just in time, too; we wer running out of iron for horse | 
hoe { 
The three-act play appearing on page 59 e 
caused considerable soul-searching in out 
offices these past few weeks. Has a te hni 
cal magazine the nght to print what 1 7 
- 


essentially fiction, even if the moral is 


pointed and important? Frankly, we don't 


know. And unless we experiment, readers 


have no basis for deciding. Please read the 


] 


piece and let us know what you think 





Our Reader Service Department is headed by a charming young lad 
whose poise is never disturbed by the strange problems that cross het 
desk. Last week an assistant received a telephoned request for informa 
tion on a Coffin & Hearse Co 


would hardly seem the right source for such information and, more than 


At first glance Propucr ENGINEERING 
ttle puzzled, the assistant passed the call to our heroine. It took 


ibout 15 seconds of thought then, “Oh, ves. Coffing Hoist Co. It 
located in Danville, Hhinois 
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From the outset, Sharon has been a 
prime supplier of steel to the nation’s 
foremost manufacturers of stainless 
steel cookery. More name brand 
utensil manufacturers have formed 
} Maer products of Sharon Quality 

ig ; Stain is than from any other source. 





Sharon understands the “pot and pan” 
business, @nd users know they can 
depend on Sharon for Stainless of 
consistent high quality with the finest 
finish in the industry. 
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READER TO EDITOR 


Who Buys New Ideas? 
lo the Editor 


In your issue of October 7 vou have 
in article by Dr. Warren A. Beck on 
hoosing new products. In it he sug 
gests that management may look for 
new ideas in ads placed by inventors 
in magazines devoted to new products 
[ am an inventor and would very 
much like to know what magazines Dr. 
Beck has in mind. I feel that the lack 
such a publication or organization 
is one of the independent inventor's 
greatest problems 

Of course, an inventor who has 
iccess to a comprehensive list of man 
ufacturers, such as Thomas’ Register. 
can compile a list of the firms who 
ire engaged in the lire of work to 
which his invention relates. But when 
he goes to such firms, almost invari 
ibly he finds that their engineering 
taffs regard him as a meddlesome 
interloper who not only is endanger 
ing their jobs, but who is also insult 
ng them by the mere implication that 
he, an outsider, has an idea of value 
to the company which they overt 
looked 

Yet, management always scems to 

ume that the report they will get 


trom their engineers on an outside 


mvention will be unbiased and objec 
tive! I have had several personal ex 
pericnces of this nature, and never fail 
to be amazed at the childish inno- 
cence of management men in this re 
spect. ‘This is another matter of which 
1) Beck secms to be unawalc OI 
perhaps he feels that nothing will be 
iccomplished by discussing it 
\. AUERBACH 
La Mesa, Calif 


Author Replies 


lo the Editor 

lirst of all I make a practice of 

inning the ads appearing in Wall 
Street Journal, Journal of Commerce, 
\lagazine of Wall Street, New York 
limes, et These public itions fre 
quently contain ads by manufacturers 
which describe the type of products 
they are seeking. I have personally in 
erted ads and was virtually deluged 
with replies from inventors. In addi 
tion, there are the numerous trade 
journals of a specific field such as 
Product Engineering, Iron Age, Steel, 


4 LETTERS 


Chemical Engineering, etc. Manufac 
turers do advertise in these and an ad 
by an inventor listing a specific prod 
uct would definitely attract attention 

(here is a publication that is com- 
pletely devoted to the difficult task of 
bringing inventor and producer to 
gether. It is New Product Digest, 
Perrv-Brooke Bldg., Austin, ‘Tex. In 
iddition there have been two or three 
newsletters circulated among manu 
facturers in which inventors could list 
their items. Perhaps some _ other 
reader could contact Product Engi 
neering with additional information 
on this score? 

I am in full sympathy with Mi 
Auerbach’s keen insight into the diff 
culty of trying to interest company 
engineers in new products that they 
have not developed themselves. In 
fact, I have had considerable difficulty 
on that point myself. Naturally, space 
makes it impossible to discuss the 
problems of trying to overcome the 
technically 
trained men and the aifficulty of ob 
taining a fair hearing from manage- 


narrowness Of many 


ment once they have vetoed an excel- 
lent new product. Though nothing 
may be accomplished by discussing it, 
it remains a very real problem that is 
costing management throughout the 
country countless opportunities. 
Warren A. Beck, Ph.D. 
Eastern New Mexico Univ. 


The Right Decision 


lo the Editor: 

Your publisher's letter in the Sept. 
9 issue welcomes frank expressions on 
either editorial or advertising, and I 
would like to take advantage of this 
by commenting on the article, “Are 
Computers Oversold?” (Sept. 9, p. 
40) 

I make my living in the computer 
field. I not only agree with the gen- 
eral theme expressed, but have felt the 
same way privately for some time. A 
qualification must be stressed, how- 
ever, Which is that some applications 
are well worth the use of a computer, 
while others are not. In the first area, 
it is most often the technical calcula 
tion, while business applications fall 
in the second: i.e., “Let’s put payroll 
on first, then look around and _ see 
what else we can do.” 


PRODUCT 


I must quibble with a statement 
made somewhat flippantly in your 
itticle about the companies that hire 
1 “Director of Electronic Program.” 
Ile recommends: “buy.” If not, he 
would be recommending his own dis 
. or so States the author. It 
so happens that this is my exact posi 


THISS i . 


tion. | was hired to make this de- 
cision. My conclusions expressed in 
formally to my management are 
don’t buy.” I haven't been dis 
missed. There’s plenty of useful tabu 
lating, systems and operations research 
work I can and am doing, and perhaps 
some day I will be in position to say 
that now’s the time to buy. 

Just wanted to set things straight 


NamMeE WHUTHHELD 


Permanent Windshield Wipers 


l’‘o the Editor: 

In the R & D edition vou pose the 
question, “Why don’t they research 
and develop a windshield wiper that 
really works?” That thought has oc 
curred to many; and since 1950 I’ve 
given a little time to investigation. The 
answer is simple. 

I'wenty-one million replacement 
wiper-blades are sold each year with 
deterioration designed into the rubber 
compound and into the mechanics of 
the blade itself. The automobiling 
public has, from experience, been 
educated to the necessity of renewing 
wiper-blades, like changing oil. W ind 
shield wipers can be produced that 
will give efficient service without re 
placement for the average life of an 
automobile. My car is so equipped. 

Hucu STEWARI 
San Fernando, Calif. 


More Elevator Shafts 


lo the Editor 
Germany isn’t the only country to 
have individual elevator shafts. (Nov 
4, p. 60). I saw one in Athens, 
Greece, in 1949. It was made by a 
German company for the building in 
which Electric Bond and Share Co. 
of N. Y. had their offices. The up 
and down shafts are adjacent, and the 
one-passenger boxes ran at a continu 

ous speed. 

Cuarves G. KAHAN 
Roller-Smith Corp 
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News 
about HYPALON 


Bearing gives smoother 
performance, longer life 
because of neoprene housing 
and shaft seal 


Convertible top coated 
with HYPALON resists 
sunlight, weathering, 


discoloration, cracking 


When one large automotive manu 
facturer wanted a convertible top 
for new models that would give 
longer wear, HypALon was specified 
as the coating over the canvas body 
This newest Du Pont synthetic rub 
ber was chosen bec mise if W il] not 
crack Or harden under prolonged 
exposure to we ither, and is excep 
tionally resistant to the effects of 


sunlight. Hypaton can also be com 


vunded in a wide range of stable ‘ ° 
ee seaimiaa at & denied 1. Neoprene housing permits 
conside ition on the competitive 


shaft alignment changes. 


automotive industry 


2. Neoprene seal retains 


lubricant, seals out dirt. 





Flexible neoprene housing on roller bearing 
adapts to instant changes in shaft alignment 





This new cartridge type roller bearing tremes of te erature and humidity 

introduced bv the Rollwav Bearin Neoprene was al chosen for its out 

Company of Svracuse, N. Y., is lesigned ee a a a per yen 

Hypatow offers almost unlimited for farm and industrial materials han nd the abras f dirt and grit. Reg 
industrial design possibilities. It is dling equipment It is made in shaft re hear lubrication has no effect 


particularly adapted to applications sizes from 1/2 to 1 7/16 inche r 
where exceptional mone resistance bearing’s flexible neoprene housing ; 
and re sistance to oxidi Ing chemi justs to shatt align ment changes used Cs this f Ca ¢ mbination of 
cals are important. Hypaton also by vehicle movement, or shifts in load properties that ikes neoprene so ust 
shows wintisul il resistance to h ird distribution on pulle Vs attac hed t the tult tp] lic { ns VW he re severe service 
ening at elevated temperatures shaft. It permits misalignment between nditions Id 1 rdinary rubber 
250°-350° | For tull informa shaft and bolting flange of at least one r less resilient materials. Ne opren 
tion on the useful properties ot degree his adds considerably to beat resists acids ind grease ibrasion 
Hypawown for design, just mail cou ing life and cuts fatigue on walls on sunlight and weathering. Mail coupon 
pon below panels to which the flange is mounted all for detail n how neoprene’s 
Rollway specified neoprene for th Thar seful roperties have been de 
HYPALON is « revistered trademark of housing and shaft seal because it kee) signed into many industrial products 
E. I. du Pont de Nemours & Co. (Inc.) its Hexibility de spite hard wear and ex nd how they can work for you 


ELASTOMERS IN ACTION HYPALON' «+ NEOPRENE 





Please add my name to the ma 9 a 
the ELASTOMERS NOTEBOOK 


la 
Better Things for Better Living E. |. du Pont de Nemours & C ; 
... through Chemistry Elastomer Chemicals Dept. PE-11 
Wilmington 98, Delaware City State 


Sts us pat OFF | 








Feutron Felts 


Withstand High Temperatures...Corrosive Conditions! 

























These are the toughest Felts you’ve ever seen! 


FEUTRON Synthetic Felts possess the same chemical 
and heat-resistant properties as the fibers they are made 
from .. . Nylon, Orlon, Acrilan, Arnel, Dacron, Dynel, 
Vinyon . . . all the newest synthetics! 

Now you can completely overcome acid, alkali, solvent 
and other chemical environments . . . and temperatures up 
to 300°F... with the right FEUTRON Felt. These 
mechanically-interlocked synthetics resist corrosion. You 
can wash and re-use them. And, being fibrous, they give 
you better flow-rates. 


A wide selection of FEUTRON styles and sizes . . . and 
precision-cut parts . . . are available. Mention the applica- 
tion in which you are interested . . . on your company 
letterhead, please . . . and we will send appropriate data 
sheet, complete with samples. And remember . . . quality 
AMERICAN Felts are made to the highest standards in the 
felting industry! 


Engineering Advantages 
FEUTRON FELT 


Exceptional chemical resistance with 
thermal stability to 300°F in dry con- 
dition. 

* Non-hygroscopic and biologically 
stable 

* Produces a smooth, fibre-free surface 
in finished product 

* Three dimensional strength—or good 
draping and tailoring properties. 

* Uniform weight and thickness. 

* Good resin pickup (wettability) due 
to large fibre-surface. 

* Good resin-to-fibre adhesion. 

* High strength and elongation proper- 
ties which may eliminate the need for 
pre-forming in deep draw applica- 
tions, and prevent tearing in vari- 
shaped molded applications. 

* Excellent dielectrical properties. 











For FEUTRON Technical Bulletin write to: 
AMERICAN FELT COMPANY 
General Offices and Engineering 
and Research Laboratories 

78 Glenville Road 
Glenville, Connecticut 
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DEVELOPMENTs 


eee 
Products can get sunburned .. . 
just as people do. And the results may be even l'o get t \ 

more devastating. The same ultraviolet radiation that Cyanamid, D 
turns people bect-red causes breakdown of many Antara Chem 1) iG \ | 
plastics, coatings, and textiles. But real progress is evcloping st ht t 
now being made in preventing product ‘sunburn.’ gen 

l‘irst, it’s been found out that “blondes” among do not dark 
plastics—the light-colored materials like nylon and Ih 
polyethylene in their natural form—are usually much textiles, and ccatii 
more subject to ultraviolet than the darker ones like inti-oxident 
the phenolics (melamines and the acrylic plastics and Until ntly, t 
fibers are exceptions to this rule So one solution vhich 
to the sunburn problem has been to give materials or polvethyl N 
in artificial suntan, by incorporating dark pigments t has an answer t 
Ihe trouble is, the pigment not only changes color gctting 
but affects other properties as well ultraviolet absorber nt 
Computers on the farm? .. . 

Why not, say H. J. Behm and R. G. Fuller of would b 

Battelle Memorial Institute. The need to feed a estimate th lun f t 
‘rowing population, using fewer workers, less land, Comput 

nd more machines, puts a premium on efficient farm by helping determi it t t f 
management, and “will require control or optimizing growth it nd t f 

f many variables in the production process.” Data climatic fact 
taking units might work well in reporting such in It rot h \t 
formation as amount of sunshine, and moisture, ai breeder n t 
temperature, and soil condition. These factors could bird as he mo ilong t 
be fed to a computer, along with such variables as the information t 
type and amount of fertilizer applied, so that it to obtain product 


Sampling devices are worth investigating . . . 


if you're looking for new products. 
l'aking test pieces and batches from mov 
ing films and conveyor belts is a problem 
that cuts across many industries. So far, 
most companies have built their own; yet 
1 commercial device could have a sizable 
market. The photo shows one such device, 
developed by Eastman Kodak for snipping 
paper samples. Another, described at a 
ecent American Mining Congress meeting 
by A. H. Blyth of Marcona Mining Co., 


Peru, IS an mgenious track-mounted Car, 





equipped with scoops, for taking ore 


samples as they move along a conveyor 


Sampling device, with razor-sharp jaws, snips paper samples on the run 
belt. Here, probl ms to be solved Inc luded at Eastman Kodak, eliminates tearing of web, operates at high speed s 
ompensation for sidewise movement and samples can be sealed in container before they lose moisture. Safety 
illowance for sag of the belt aid is long handle which keeps operator’s hand t of harn way 
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continued) 


DEVELOPMENTS 
TO WATCH 






Compression ratios of 12:1 are on the way ... 


sav Chrysler and Standard Oil of California 


engineers Thev're predicting it “within the next 
5 or 10 vears. But, with the Edsel already at 10.5 
to 1, it may be even sooner than that. 


Compression ratios of 12:1 will, of course, call for 
costly fuels, but they'll 
ffer advantages too: Rated hp of a 325-hp engine 


vill rise to 365 


fuels well over 100 octane 

rear-wheel hp (max) will go from 
165 to 186, and acceleration time for 0 to 60 mph 
vill drop from about 9.6 to 8.8 sec For informa 


mn on other new trends in engine design, see Nov. 


engineers at California Research, Standard’s re- 


Sticking the stick-proof . . . 


problem that sounds like a paradox, but 
wtant for potential users of solvent- 


t mighty im] 


istant pl ist 


fibers, and other materials. Assem- 

bly and repair can become major headaches if there's 
no wav to bond one material to another 

Ihe fluorine plastics, epoxies, and polyester and 

nvlon fibers have all been hard to handle in this 

Recently, though, pressure-sensitive ad- 


iesives have been developed for Teflon. There is a 
1ew bonding agent for joining Dacron and nylon to 
vnthetic rubber; and a series of adhesives is being 


Photosensitive plates .. . 


for printing make it possible to go from picture 
n 15 minutes, and could pave the way for 


techniq in dial and instruction plate produc 
Phe process, still in the laboratory stage at 
DuPont, urprisingly simple: The plate, a special 


photosensitive polymer, is exposed to ultra violet 
light for about 2 min through a high-contrast nega 

Ihis hardens the exposed areas so that they 
vill remain when a water-wash removes the unex 


posed material. That's all there is to it. The plates 
ire less than 4 in. thick, may be used on rotary or 
flat-bed press. They're not ready for commercial 
ipplication, though. Says DuPont, 


wailability of this plate is a good two years awav.” 


“commercial 


This, incidentally, is only one of several new 
Also under test, 


ip 


, 
rt 
t least two printing plants, are nylon printing plates, 


ications of plastics to printing 


roduced by more conventional methods 


Image thrown on plastic becomes a plate for the printer. 
Speedy DuPont process uses photo-sensitive resin 


8 


search subsidiary, are of course devoting much at- 
tention to new automotive fuels and engines. But 
that’s by no means their only effort. Thev’re work 
ing hard on radiation-resistant fluids (for atom 
propelled planes and other applications ), radioactive 
testing and measuring devices (using gold 198, nickel 
63, antimony 124, and krypton $5) and a new 
svnthetic fiber (see p. 17 

Current research on radiation-resistant fluids 
centers on 5-component materials based on alkv! 
aromatics rather than the silicon — tetrachloride 
ilcohol combinations which have received the lion’s 
share of attention so far 


developed to permit production of synthetic fiber 
laminates. Borden Company is working on these, 
and has three compounds ready for marketing 
Borden’s says they are “specifically designed to 
obtain high-strength, flexible bonds of plastisol 
ind organosol film to nvion and many other svnthetic 
fabrics.”” Using the new bonding agents in a two 
coat system, adhesion values exceeding 20-lb peel 
strength have been recorded on fabric strips 2 in 
wide. Samples may be obtained from the company’s 
Chemical Div., Peabody, Mass 





PRODUCT ENGINEERING + November 18, 1957 
















"Besl y@- 


for Heavy Duty 
HOLE PUNCHING 


| OY 
up to %” steel” | 7 






Netennl 
A Lad 


wet Soca 
A 
\_ 


edcede. 


4 — neg 


mer hd bedeis 


SEAL LLL 


eeeneets 


TLE G 


™. 


| 
. 


oo 





“Our CJ Tooling is fast and clean for heavy duty work on ' 
sheets, and we're also getting big profit from punching holes ' 
in channels, angles etc. That’s a tough proposition for the 

average shop... but not for us! With our WALES equip- 

ment we cut vees and corner notches at the same time. It 

really boosts our production.” 

WALES CJ Units punch unlimited straight line, stag- 

gered and scattered patterns . . . round or shaped holes. 

Die retention design features rapid die change WITHOUT 

REMOVING UNIT from set-up . . . provides controlled 

slug ejection. Time saving and money saving. Same units 

may be used over and over again in other patterns. 


SEND FOR 
BULLETIN NO. 22K 


Shows actual job work 
lete d Lufy 
mx. OMPANY 


)F HOUDAILLE INDUSTRIES 


AKRON, NEW YORK 


WALES-STRIPPIT OF CALIF., SOUTH GATE, CALIF. 
WALES-STRIPPIT OF CANADA LTD., HAMILTON, ONT. 


"the Wales-Way is the PLUS-PROFIT way” 


WALES MOBILE FIELD UNITS 


Will demonstrate CJ 
and other tooling 
right at your door. 

Ask for details. 


wg 
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GAS 
HEATER TUBES peveral new 
ne Fusionweld 
eliminating 
brass fittings and 

$s tubing or pipe fr 

tats to burners, replac 
ing with low cost inverted flare 
nuts and one piece steel fittings 


brazed or spot welded to Avon 


OlL SPACE and WATER 
HEATER TUBES — 
Fussionweld thin- wall 
tubing provide manu- 
acturers of this and 

equipment with 


omies by replacing 


non-ferr s tubing and fittings 
with special steel fittings com- 
bined with Fusion 


weld steel tubing. 





Spark. Solu 





HEATING ELEMENTS— 
Fusionweld thin-wall t ybing 


fact ers of electrical 











ntaining tow 


heat- 











spot welding technique 
attaching brackets, clips 


manufacturers. 





ENGINE Oll FILTER TUBES 


—For both internal and exter- 


nal use with brazed fittings 


attached. Fusionweld tubing 
con be beaded,swaged and 
sheared to meet specifications 
of motor car, truck and tractor 
manufacturers. 


CHASSIS FUEL LINES— 
Avon furnishes millions of 
feet yearly of Fusionweld 
steel tubing to car manu- 
facturers for fuel lines 
(from gas tanks to fuel 
pumps, to carburetors). 
These are completely fab- 
ricated on automatic bend- 
ing machines to provide 
important economies and 
lower assembly costs. 





OIL LEVEL INDICATOR TUBES 
—Avon's low cost, high pro- 
duction fabrication and form- 
ing of steel tubing with new 


fittings to Fusionweld thin-wall 
tubing has been widely 
adopted by most motor car 



















TUBULAR PUSH RODS—A current 
automotive development replac- 
ing solid steel push rods with 
Fusionweld steel tubing. These 
have swaged ends or hardened 
steel inserts (spot welded) in tub- 
ing ends. A high degree of con- 
centricity is maintained with max- 
imum run-out held to .020. 





MISCELLANEOUS APPLICATIONS 
—Fusionweld thin-wall tubing is 
extensively used by toy manv- 
facturers, um- 

brella and TV 

antenna makers, 

also for electric 

light fixtures, tubu- 

lor furniture, etc. 

Fusionweld offers a 

tough, light weight, 

extremely ductile, low 

cost steel tubing eas- 

ily formed for most 
requirements, 


Our latest tubing catalog — 

mailed on request. Let us quote 

on random or cut to length sizes—e. 
O.D. to %. O.D.—plain or terne 
coated—or fabricated and formed 
to blueprint specifications. 


TUBE DIVISION 
HIGBIE MANUFACTURING CO. 
ROCHESTER*> MICHIGAN 
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American ---Washington 


DEVELOPMENTS 
TO WATCH 


$38-billion defense spending ceiling will be exceeded .... 


if the spending in the July-December pena 


indication. Defense Secretary MecElrov has rx mitra 

ked a two-month-old order that cut $170-million x able to p 
tiom R & D spending, and has relaxed the Penta tf not a f 
gon’s tight budget restrictions to the tune of $4 rrent 
million for the July-December period. McElroy i naller ¢ 
till shooting f $19-billion goal on January-Jun Chai ire that th 
pending, but it the first oficial acknowledgment trichol lift v1 ( 
that the $38-bi 1 goa n be breachec t 1] 

B ly ret ; ] ] ; ; 


esulting fh mpetition in producti ling yu t f U.S 
uav be in the 1 Rut Kaston of the K ppe! Lhe meth ] | ( 
Co., Pittsburgh, Pa., recently told a congressional it so far no U.S 
ibcommittee investigating steel prices that tests in that g 
ducing four-inch square rbon steel billets 1 ton t t 
mntinuous casting proce | t sts from S5 ¢ thin anot] 
1 ton s it other \ I 
kK yppers 1s th le | 1 ntinuot cast intermediat 
ig process dev 1] German ympanv, an hould red 


Information on the burning rate of metals 


hould be coming from the militarv before long nader ditter t 
Army Ordnance is dickering now with companies lligh-temperat 
to build a machine that will enable engineers to plot i the stumblin 
the burning rates of various metals. The idea is t cfense progral 
the machine, then experiment with different les, combustion 
ictals and allovs t ec wh vill stand ig th \ t 


Call the government for help in filling job vacancies 


the U.S I: mployment Service (USES) and t 

liated state employment security agencies 1 ¢ match 

ntly put int yperation a specialized placement tunit 

rvice for such professional and managerial talent kingin | t t h 

cngineers, scientists, accountants—in_ fact, just that emplover t to t t « 
bout the whole gamut of the high-ranking indu lovment ser for t ++ 

il skills that have been in short supply the past few hanical engineer 208 t $47 
vears. State employment services have about 8,000 icronautical engin t t 
job openings for professional and managerial help nce August), 231 ch t 

78 special employment centers will operate as a ind 333 natura 
piofessional network. Each office will have on file Most of the acrona 
it all times a nationwide list of job openings in pri ire in Marvlan ( ticut, | ( 
fessional and managerial occupations Application fornia and W 
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help solve the puzzle of product design... 


WITH BOXBOARD BY GAIR! 


This versatile material fabricates into almost any shape and lends itself to many new 
uses. In addition to making superior folding cartons and set-up boxes, Gair Boxboard 
excels as book covers, game boards, shoe innersoles, shelving, coat hangers, templates, 
chair seats, luggage boards, partitions, furniture and TV backs, and in dozens of 
other industrial and re-sale fabrications. 

If you are designing a new product or improving an old one, Gair Technical Service 
will show you why it pays to create products and components with boxboard by Gair. 
Consistent high-quality in a great variety of grades, colors, coatings, laminations and 
treatments .. . fast delivery when and where you need it. Call your Gair representative 


or write Gair, today. 


SPRINGBOARD TO MORE SALES 





BOXBOARD AND FOLDING CARTON DIVISION OF CONTINENTAL (Cc CAN COMPANY 
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a Lola fe Lav.’ > | - 


DEVELOPMENTS 
—! TO wateu... 


Translations of Russian reports 


in r contents t f Russian public iti0NS al nachine t | I vel | sta 
to be made availabl oularl through 1 CO perat Information 1 D t | from The § 
program in Britain. Among those just publish Department of S$ tit nd Industrial R 


re tech t n trends in development of Charles House, Loi n. S. W. 1. Et 


Quick-response heat detector 


1+ —— 
ic | in England tak xivantage 


| ti i th l nagnetic h en | t 5 
With most t phot ectro-magnetic effect is t respons¢ t l n b] temperat 
mall to ts f Not so with indium antimoni range, 70 to 3 | 
Another new stainless steel . . . 
innoun 1 England. Firth-Vickers savs it ‘ | witl t t 
FV 520 is “tl nly austenitic steel which can b« ta it 102 | rte ( ] 
hardened by low temperature treatment,” and claim cr Ni, 0.07 & : ( 1.5 \l ).3 
] both a high tensile strength and excellent | | 10t t Brit 


Isotope switch for level control . . . 


iut ig quid iterface detection nt 
flow ition is a modified, but far less to simplify the design and 1 ( E ey 
expensive version of usual isotope-detecting devices pany says it n be mou n a hoppei 1 set 
Dx igned | Isot pr Developments, Ltd.. Beenham to tr p when 1 tion leve r the nta 
Grange Aldermaston Wharf Berks., Eng., it terial reach ¢g t. A tott ng ligh 
halogen-quenched Geiger Muller tube is in circuit r buzzer n t tivat ID calls it the 
vith a simpk la It h 1 print d circuit chassis Gamma Switch - 1 sensitivity of 100 
id can | \ | int entional ntrol circuit it i t f ] 
( ph t It t perat ily when incom nill tgen h tot tan unt 
! d i ] ( SC be nd 1 pre I é t é \ can 
+ ) | ret ] A 


British isotope switch 
simplified device for complex 
jobs. It measures about 111/2 
by 11 by 41/2 in., weighs only 
about 11 Ib 

















is from thisy\ \through 
‘ 





is) a 


I 
l v) 
| » > > > 


. the story of a metalworking ‘end run” that 
skirts costly material and machining time...saves 
up to 70% on parts like this turbine blade 





( itin I tita rinite flash r fusion welding 
wer | } . 
ind other er al ‘ he And | iccessful, how proven 1s 
| t to } row t it thi ul . t > 
: : : — EDO The aircraft and related in 
Its E.D.OLS | ineered , 
dustries have been relving on it for 
Desi r Opt um S i 
, ears. Now it’s being taken up by other 
thod that puts all the metal to wort - 
na tries . oto hare t Wo 
“aa f aT a ee i istri is they g harder rk, 
has heen reported to save up to 70 more expensive metals 
fabrication ¢ st Wi not get the facts and see how 
Basicall E DOS. cor ts of pre k.D.O.S. can play an important part 
forging and contour rolling plus in vour products success stor ' 





— 


HERE’S HOW IT'S DONE | 








| 





























— 
; than F iy le m n y P 
of trim t iV tr cu 
t 1 af Sime 
_ . shy 
Through research & ...@ betier way 








WRITE TODAY FOR 
FREE ILLUSTRATED BOOKLET oS 2 


Bulletin 1-17-A — complete AERONAUTICAL DIVISION 


rowing of a 16-mm. soun 





film about this remarkable proce 
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] ? ] na 1) . 
12 mires aroun lh 


Doppler guides planes, “so ee es dccelon 
tracks Sputnik i ee ee 


209) but these are heavy, bulk nit 
\s every youngster knows, a rail The four new on ming 
| train whistle always sounds higher vear will be smaller, light 
the train ipproaches, lower as it iderably mo cftect 
lls away \ 


This pitch change, the Doppler 


effect, is an old and established prin 


‘ ’ 
ciple but hasn't had very many prac Corrosion S 
tic ses. Now ug Scie 1S are 
ilu though, ntists a1 problem No. 1 


putting it to work with a vengeance 


In tracking the Russian satellite, Pure water is a p 1a I 
the change in frequency of the radio designers of nu leat ict 
beep” helped to indicate when the ment, and it’s beginning to | 


moonlet passed over a listening post ms in other t px t t b . f 
\nd in air navigation, the Doppler ell. They're bad h at riers 


cect provides basis for a remarkable temperatures, but when tl tins Broader temperature range 11 
ries of radar systems that “determine temperature goes to 5 ri t 
true ground speed and drift angle, no ation gets really rous It \ b ' 
matter how fast the aircraft travels.” good deal to keep oxvg tent St ror | 
Signals are beamed to the ground, r f the water low, part 
turn as back-scatter or echoes, and are ir is a problem. A t ‘ 
tomatically measured for difference v N. B. Dewees of the West t of t ror { 
in frequency. ‘True ground speed is house Atomix Power Di ‘ tent t 
then computed, taking into account — balt-based and staink 
the angle at which signal is beamed 30% greater maximum if 
ind timing of puls ndex in oxygenated wat t Pre-flame reactions 
Sometimes two, thre« four beams than in hydrogenated wat 
are used for even mor precise loca xygen content 
‘ \l. S T 
tion, and to indicate wind drift as well But controlling t vat ee Se 
is speed. “So accurate is the system,” part answer The prol t \\ \. 4 
says the Air Research & Development — ing satisfactory materials st 
Command, “that after a 1000-mile l’ortunately, it’s being found t 
flight, aircraft will arrive within a cir- alloying can hel g \ 











Flash x-rays pierce —— 
smoke and flame 


lenuous smoke particles can cause 


is much trouble as heavy steel plates / —_— 
; 
when it comes to photographing ex | 


plosions and combustion reactions 

















So, X-tav photography is being called = ar , | 
in to help pierce the gloom ‘ ' 
\t Stanford Research Institute, a ] a i | 
dual svstem is used—two x-ray tubes, + 
ct to take pictures at predetermined > 
intervals, but simultancously triggered _ ' 
by the explosion being studied SRI ’ ae : | 
is still working on the svstem—anning | 
for higher x-rav voltages and_ better 
control of exposures—but ilready 
much valuable information is bemg — a 7 
obtained.” Explosion of shaped jet charge is photographed by dua! x-ray sy tem diagrammed here. 


15 
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WEATHERHEAD 


steel tube fittings 
for high-pressure 
applications 

















ERMETO® 
NO FLARING * NO THREADING 
NO WELDING *NO SOLDERING 














Steel and stainless steel Ermeto fittings in sizes and types 
to meet any high-pressure need. Also straight-thread 


ee 
LI 


Ermeto fittings to meet new S.A.E. boss specifications. 


x NOTE—AIl! 7000 Series straight-thread 
. : memes 40«-Emeto fittings and components have 
ca corrosion-resistant ‘‘Weathercote”’ finish 


SEHSSSSSESSSSSSSSSSESSSSSSSSSSSSSSSSSSSSSSSSESSSSSSSSESTHESSESHESESESEESESESEESESESEEEEEE 
“a. 
FLARE-TWIN* 
S.A.E. 37° Flare-Twin (J.1.C.) fittings are available with 
Dryseal-thread or with new straight-thread in popular 









styles and sizes for S.A.E. “O” ring boss design. Avail- 


able with cadmium-plate or new corrosion-resistant 
J Weathercote finish. 


*Trade nome for the new Weatherhead 37° flared fitting. 


— gi 


3-PIECE TYPE 2-PIECE TYPE 





a op 


Gi) WEATHERHEAD 


FIRST IN HYURAULIC CONNECTIONS 






—— THE WEATHERHEAD CO., FORT WAYNE DIVISION 
Dept. AT-11,128 West Washington Blvd., Fort Wayne, Ind. 


In Canada: The Weatherbead Co., Lid., St. Thomas, Ontario 









(} 
So & —— 























DRAIN AND 
SHUTOFF COCKS 


SAE FLARE-TWIN 
(JIC) 


AND REUSABLE 
HOSE ENDS 


HOSE 
ASSEMBLIES 





ERMETO® SELFALIGN® 
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What's happening in MATERIALS 





Rigid polyethylenes 
ready to roll 


Until now, the rigid polvethy] 


i} | Cli 
have had more names than ipplic 
tions. Called “linea high-densit 
Or low-pressure polyethylene, or 
grouped under — the broad term 

polvole fins,” they promised big ad 


vantages over the standard soft. wax 


plastic used for queeze bottl ind 
But, it has taken 


to make that promise come tru 


ho scWares 


Now. pl duction plant irc coming 
on stream, technical data b ng as 
embled, and these new tiffer, m 
heat-resistant material re ready f 
commercial use. The fact that the 
do offer greater stittness, heat resist 
ince to about 250 F, plus useful ek 
trical and chemical propert Dp 
up a good many design possibilitic 
he i ig gears, Du h ! cl t | tube 
parts ind whee like th 1 tured 
he 4 

Will the new polvcth ( replace 
the standard tvpe? lo mn ip lica- 
tions, ves. But few in the industry 
expect them to take more than 30 
of the established ippl ition ind 


most set the figure at 15 
What the new resins will do—and 
ire doing 


done bv glass, 


is take over some jobs now 


metal, ind wood, and 
give molded nvlon 


Priced at 47« 


is not as ri 


1 run for its money. 


1 Ib, linear polvethvlenc 
r} 





gid, tough, or heat resistant 
11 


od enough in all those 


ibout 


1S nvlon, but 
respects for many jobs—and at 
i third the price 
Companies like Reiss Mfg. Corp 
ire turning from nylon to linear poly 
furniture drawer rollers; 
Delaware Barre] & Drum is using it for 
spigots; other companies are testing it 


cthvlene for 


for everything from speedometer gears 
to protective grilles. It won't be just 
1 competitor for nylon, though. The 
two can work together in many cases, 
is thev do in the mower wheel 

sunshine for 
this plastic. As R.S. Aries and David 
Dworkin of Aries Associates point out, 
its superior high-temperature proper 


However, it’s not all 


ties should extend the operating range 
of wire and cable. But problems in 
stress cracking and antioxidant pet 


formance at thes« temperatul main 
to be solved loo whil i few 
icuum-formed parts have been O 
iced, little technical data ] 
ll thi COTC 
Another point « nt l 


radiation. It was thought that. be 
wuse linear polyethylene was so much 
mproved in heat tance, there 
vould be no further need to irradiate 
the material for clectrical use his 


may turn out to be wrong on at least 


three counts. First, irradiated low 
ensitv polyethylen tands about 
100 IF more than the high-density 
type. Second, irradiation treatment, 
ipplied to the newer types, ma bring 
1 greater improvement hird, 
radiation offers othe idvantage 


notably in reducing stress cracking and 
permitting a higher level of pigment 
: 


loading, and may well be worth inves 


tigating on these scores 





Polyethylene wheel, shown with molded 
nylon insert, is now going into production 


Made of Phillips’ Marlex it’s used on power 
mower, takes standard rubber tire 


More data on 


foamed metals 
Cellular 


titanium and other metals move closet 


aluminum, magnesium, 


to commercial use as new information 
is obtained on their properties, and 
production methods are improved 


Bjorksten Research 


which has been working on these ma 


Laboratories 


terials for some time, now reports that 
tensile and compression strength, of 


] 
foamed aluminum at least, hh 


re roug 
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) ort late to w oht ft th roam 
If ingot aluminun 170 1 
tt and w th " ty oth ‘ 
X] } lLintot 17 
tt, it ngth will be n 
tu nuit | 
How is the f 
it treneth « n ft ] t 
tains its cellular struct At 34 
lb 1 ft, it trength than 
f , 
New a t } ont 
I uch foam 
Th I t De testa in 
nels f ift la | 
m f the ( nent But 
B KStcn ( t I nn 
»p! it n } ‘ it ; ] 
tro ! urct | hemica 
) n tank I istan i 
iInecling for mob q icnt, an 
material for m } t Lhe 
foams can now bi 1 eithe 
Cl d-<« 1] vat t t pen 
cell sponge form id in « t 
from 12 Ib/cu ft up. R t CX 
lent ind th f 1 
formed into eet hy 
curvature m two in non 
uniform iniat } thich 
briefs 
Zirconium sponge is now f 
Colum National lant 
nage bas Lh l ] 
onium (hafnium ntent, 2 t 
ndustrial use. Reactor-g1 material 
to be made 1 th nN it. but 
lupments hay oft t begun 


New synthetic fiber Ce 
wv Standard Oil of California. Its re 
subsidiarv, California Research 


Corp., 1S nvion-tvpe 


search 
1 

working on a 

’ 1} 

dvceabdi« nd 


fiber said to be strong 


resilient. Promising applications: tire 


cord, rug fabrics 


Dupont’s new acetal resin, Delrin, is 
slated for commercial 


1959 


production in 
\ plant site has been selected, 
immediately 
hard, heat 
is already under test for ma 


ind construction § starts 


The plastic—tough, and 
resistant 
chine parts, electrical components and 


ippliances 


17 











can better serve E 


a most interesting job is finding new ways to improve a product's quality 


at the same time we reduce its cost of manufacture, We have a creat variety of products to 


work on here at Chromalox, and a consequently wide range of interests in materials and 


components which may offer us better design solutions, 


“In finding what we need, the importance of catalogs cannot be overstressed. Nor can I 


overstress how much it means, in convenience and time-saving, to have instant access to 


these catalogs whenever we need them. That is why we find the catalogs which 


manufacturers provide to us through Sweet's so particularly valuable. They are always 


at hand, and so quick and convenient to use. 


“Engineering has a real and personal interest in encouraging as many manufacturers 


as possible to make their catalogs available to us in these efficient, time-saving collections.9 9 


There is a rising tide of demand among 
engineers for the convenient. practical solution 
to the “catalog problem” that pre filed catalogs 
alone can offer. In recent national surveys 
among design and plant engineers. for exam 
ple. over 93. of them cast their votes in favor 
of pre-filed catalogs. 

This vear the catalogs of 1.740 manufacturers 


are available to America’s building and prod 


SWEET’S CATALOG SERVICE 
Division—F. W. Dodge Corporation 
119 West 40th Street, New York 18 


ATLANTA 3 + BIRMINGHAM «+ BOSTON 16 «+ BUFFALO 2 + CH CAGO 


LOS ANGELES 17 » NEW ORLEANS 12 + PHILADELPHIA 7 
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+ PITTSBURGH 19 + SAN FRANCISCO 5- ST S 1 + WEST 


Joseph J. MeOrlly 

Vice President in Charge of Eng 
Edwin L. Wiegand Compar 
Pittsburgh, Ps 


ngineering’s needs 


uct designers, plant engineers, and metalwork 
ing produc tion executives in one or more of the 
SIX pre-filed catalog collections which Sweet's 
maintains for these manufacturers in the of 
fices of qualified buyers throughout the United 
States, 

It's a good habit to look first in your Sweet's 
File whenever you need specifving and buving 


information. 


54 + CINCINNATI 2 + CLE AND 15 + DALLAS 1 + DETROIT 26 
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“BLACK GOLD’’. .. the best natural graphite 


of more than 99% carbon... 
















“saturates” 


imported 


CASTELL 


ein 


riy fs 























— the world’s finest 


drawing pencil 


|\ CASTELL | 
ADE 


TEL-A-Gp, 


TE 


SS AW FABER &: 


Mined out of the earth just as any precious mineral, 


EY LOCKT 





CASTELL “black gold” graphite tests out 


| | 
} 
~ 
at more than 99% pure carbon. | ie 
K 
4 
' , gr 
In its virgin state it is the purest black to use CASTELL, the drawing pencil of the \ 
known to man. There is no need for us Masters. Good dealers everywhere carry rR 
to add foreign oily substances to CASTELI CASTELL. Phone yours today. na 
Nature at her best is beyond improving 
Our job is to apply almost 200 vears of CASTELL LOCKTITE (with Tel-A-Grade_ Indi- | 
penc l-making experience to refine this cator) for those who prefer « feather-weight 
black gold” into 20 superb tones, 8B to holder with degree indicating device. Grips the 
10H —each degree as uniform as a pla- lead like the jaws of a bulldog to prevent 
toon of West Point cadets slipping or turning. One hand push-button con- 


trol reduces graphite stains 


ke “rie incle or multiple 
wegen dperiendp heer igen team Imported CASTELL 9030 Lead — with the iden- 
lines with your favorite CASTELL degree 


tical graphite that made Castell wood pencil 
Now examine them through your magni- 





world famous. Usable in all standard holders, 


fying glass. Notice the bold, black, close- but a perfect mate with LOCKTITE. Also available 
textured saturation, the identical width in in a kaleidoscope of colors. Packed in plastic 
line after line. You owe it to your career tube, 12 leads each 


NEWARK 3, N. J. 


a a ae _ /? 
J hho ehituMSS Mme tHe 


Castell in Canada « Write Hughes Owens Co., Ltd., Montreal 


PREFERRED BY PROFESSIONALS IN EVERY CIVILIZED COUNTRY ON EARTH. 
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Product 
= ee HORIZONS — 





"fa 
7 


=P TAKEN, 


CTE DC 


TO TAKE... 


—— 
President Eisenhower's appointment of a White H tant 
) ind techn cy 1 i und and badly neec | stc taken at a ! t »s t 
na I] t th | ( \ tld 1 l ith 1 t t Vab 
n } to the stark fact that war h ! t of the t ich f \W 


lechn ev ever since his graduation in 1926. repr nts a happ hoc 1} 
nd the President have confidence in him and his colleg Ile knows science 
engin ig, has had extensive experience with research, with ad1 tration 
ind with the militarv. He can assemble a nt ommittee th t tl 

I'he wav is now clear to end inter-service rivalry, t neentrate cffort 
missiles or other weapons with best potential, to enlist publi ipport 
development program—and perhaps to expla n to the lavman why mon n t 
the answer in research and development, whv we mnot attam mmes t t 
mer by spending another billion or by pushing yutton 

Dr. Killian can do much to explain why discovery takes time, what 
ind equipment can and cannot accomplish, how basic research can_ be 
encouraged. Midway between the public and the ivory towers of scien 
understand both, and interpret ¢ ich to the other. He can reduce the swing ft 
pendulum of public opinion from satisfied mplacen to startled d nment 


ind criticism 


We, too, have our job to do now. It is up to every scientist and engincer t 


scize the opportunity presented by this recognition of our capabilities, t how 
what the technical mind can accomplish when free of the bonds of red tape an 
politics, of tradition and procedure. ‘The vital “next step now squarely up t 


a 








US: PowerGarip «t\inc” BELTS 













“Here’s how to make a vacuum 


cleaner disappear or appear... 
all by itself,” says “GRIP” POWERS 





In this schematic of the hose retraction and extension 
mechanism of the EasyWay Vacuum Cleaner,® the 12- 
groove drive pulley (A) is powered by a % h.p., 
1750 r.p.m. electric motor. The power is transmitted — 
through a single U.S. PowerGrip “Timing” Belt (T-B) 
to four pulleys. Two of these (B & C) are 26-groove 
“Timing” Belt pulleys which are positively engaged by 
the teeth of the belt. The other two (D & E) are flat 
pulleys, which are driven by the friction surface on the 
back of the belt. A small flat belt pulley idler (F) pro- 
vides ‘adjustment and more wrap around the four driven 
pulleys. These four pulleys, in turn, drive four specially 
molded U.S. Rubber rollers located on the other side of 
the plate. The rollers, by rofating, drive the hose (also 
made by U.S. Rubber) either in or out, as required. 


®*Manufactured by Simplon Corp., Dearborn, Mich 


16 


“Grip” Powers is holding the “business end” exact response to constant changes 


of one of the most modern home appliances in tension. This is just one of count- 
—a vacuum cleaner, built into the wall, with less examples of this unique belt's 
hose that extends or retracts completely ability tosimplify and improve a power 
automatically. transmission unit. 

This cleaner can literally “put itself away,” These belts, plus expert engineering 
thanks to the U.S. PowerGrip “Timing’® service, are obtainable at any of the 28 
Belt drive on the hose retraction mechanism “U.S.” District Sales Offices, at selected 
(pictured above.) Because of PowerGrip’s power transmission distributors, or by writing 
near-100% efficiency, the manufacturer was us at Rockefeller Center, New York 20, N. Y. In 
able to combine simplicity of design with Canada, Dominion Rubber Co., Ltd. 


Mechanical Goods Division 


United States Rubber 


See things you never saw before. Visit U.S. Rubber’s new Exhibit Hall, Rockefeller Center, N.Y. 
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Industry Makes Room for R&D 


\ little more than a vear ag 
Motors opened the doors of its 


modern research and te 


, Genera 
ultra 
chnical center 
1 multi-building facility that « 
l‘oday, the host of scientists 
ind engineers working in GM’s prvra 
more room 
It’s likely that GM will spend mor 
nilhons to 


ost S100 
milhon 
miding projects needs 
meet this need 

Like many another US industrial 
firm, GM must vield to the pressur 


progress. This means a continuing 
expansion or R & D facilities manned 
with scientific talent The goal: new 


product design 
This continuing expansion is not 
new Since 1950, industry has real 


ized the need for R & D, and ha 


generously ladled funds t ite th 
ippetite of an increasingly hung 
oduct market—military and civilian 


But recent defense budget cutback 
ind a clouding business horizon have 


given rise to fears that a still-hungn 


market may be on the verge of gctting 
up from the table Experts are pre 
dicting that industry will spend 


less in 1958 on new plants and equi] 
ment (see page 25 


Yet, spending for R & D buildin 


ind equipment continues to soar; pat 


electroni 


ticularly in nucleonics 


chemicals, aircraft, petroleum, and 


\ spot-check around the na 
Product 
spondents shows a lot of 
R & D as the 


ous CCconomy 


WEST COAST 

Los Angeles Chamber of Commerce 
estimates that 40% of the $1 billion 
to be spent on industrial expansion 
next year will be allocated to R & D 
In an area report, yet to be released, 
the Chamber said that 
backs and uncertain 
tions have not hurt R & D budgets of 


leading companies in the Los Angeles 


rubber 


tion by Engineering 


faith in 


lifeblood of a prosper 


COTTC 


de fense cut 


business condi 


area. 

Dynamics 
Corp., is investing $20 million in a 
new with 
USAF adding a similar amount to 
equip the installation. Convair is 


Convair Div., General 


astronautics _ building, 


roviding 


John Jay H Alll | 
itorv of Pure and Applied Scien 


with another $10 million t tud 
dustrial applications of atom OWCI 

Bendix-Pacifi ha ist ympleted 
$3-million research installation, w 
pend another $500,000 to equip it 
1958 Beckman Instrument n 
$1.5-million research and engineering 
nter in Fullerton will ser Beck 
man icntin in t 
ment division 

\croncutron In 

ited di f | Motor ¢ 

} duled t¢ 7) + 

la ( h ! l ist 

t 1 in New t tton t 
In xpandi 1g nf? Ti¢ 

t f S] millon l il] 

Union Oil Co. ha } t 
than S5 million i ! 

tI Nn in \ tl 
‘ } HN} tr) 1) tigat vt + 


il from tar sand 

In the San Fran the ¢ 
rnia Research Cor ul inl 
Standard Oil Co. has just invested 


+ 





Related Statistics Prove 
Growth of Industry R & D 


In 1953 U_S. industr nt $ 

] 1 ft 1 ind | 

vent. This vear $7 i 
double the 1 mount, W f 
R&D And i ling 
McGraw-Hill | ’ Dept 

ist, $9.3 bil i | b pent in 
19¢ - 40° ft dain 
ment 

Back in 192 there wet 2 n 
dustrial research laborator Last 


vear the National Res 
listed 4,834 such R&D installa 
tions—a_ 1600' ncrea over th 
7-veal period 

of R& D to the 


pointed up by 


The significan 
nation’s industry 1 
srowth 
various divisions 
the 1945-55 period 


registered a 425% growth increas 


percentag hgures for he 
of industry during 
Aluminum has 


chemicals up 260° instruments 


420%: electronics and_ electrical 
parts, 415% natural gas, 231%; 


paper, 160%; steel, 142% 











PRODUCT ENGINEERING + November 18, 1957 


EOE 
! Klectr \ 
ilo Alt i ( t 
} tment I xpan 
GE’s \ \t 
oan | 5 
l ( t I t 
t S 
Nircraft 
Lt & YD | \ 
S c 
S f 
he | \lt \ | 
Alt Kal \ f 
ectron la 
S|! () ( 
Xl ] f 
| i ( f t } ding 
Houst | Modesto, Calif 
| ‘ 
' } ; f & 
Hof | ( 
Ans ‘ 
! ( nent t , 
ng fast commun t cette 
: ymproof na t t 
iik« < t 


SOUTHWEST 
In the Phoenix, Arizona area Ine 


$25 mullion is beings pent to expand 
R & D facilit Mot | c h 
b iWin » Fs 5 1] t npr 
‘ , t t 1 M n ke 
nponent ( \ ift will 
nd $1 n ( h i 
uidance vithin the xt 
Air R h D Garrett ¢ | 
mmitted t nding $4.5 million 
1 expansion of R&D facilities in 
nnection M th devel ping el 
t 1} | l kage fo il rt 
GE. has installed a $1] million re 
earch center at nearby Arizona State 
College. Hughes Aircraft at ‘Tucson 
developing the Falcon missile, ad 


mitted to multi-million-dollar ex 


pansions but declined to discu 
further. 

In the Dallas area, Chance Vought 
has scheduled completion of a $3.8- 


million Mach 5 wind tunnel by next 
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Setting for a portrait. . . 
of R&D expansion is the Emeryville, Calif. facilities of Shell Oil Co, doubled in size every 10 years 
1928 


program spawned more than 12 buildings and considerable equipment. 


since 


mer. A leading instrument manu 


planning 1 new research 
improve existing develop 
ind institute new lines 
Femco Aircraft 


intenna 


ment facilities 


of product design 


building a $59,000 testing 


ind has just completed a 100,000 
Convair has 


ompleted a new hydraulic and pneu 


sq-ft engineering center 


will 
test 


building 


building and 
high-altitude 
Radio is 


matic-pressure-test 
finish a 
Collins 


soon 


h imber 


$1.7-milhon R & D building near 
Dallas. The new facility will double 
the spa wailable to its scientists 


CHLMCCTS 


Color id ) R¢ SC irch 


Corp., neal 


Denver, will build a $200,000 research 
nter. Boulder Div., Beech Aircraft 
Cor has just opened 1 $350,000 
rch lab Included in Ramo 

W ooldridge new $5-million plant 


utside Denver will be a substantial 


h facility. Sundstrand-Denve1 
ubsidiary of Sundstrand Machine 
lool, ha ompleted a $250,000 
R & D installation. Ball Bros. Co., 


has opened a $150,000 lab to conduct 
fundamental applied research in elec 
ind servo mechanisms 

other firms substantially en 
larging their R & D facilities are Hath 


tronk 


Iwo 


wal Instrument Diy Hamilton 
Watch Co. and the Heiland Research 
Division f Miunneapolis-Honeywell 
Regulator Company 
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MIDWEST 
In the Cleveland area, Republi 


Steel Corp. is 


building a $3-million 
+0-acre tract 
An SS-million addition to B. Fk. Good 
rich’s R & D facilities at Avon Lak« 


outside Cleve only 


entral research lab on a 


ind recenth 


l was 
completed It 


will be devoted to 
developing polyvinyl resins and _ plas 
tic compounds 

Also in Cleveland the Glidden Paint 


Co. has opened a $400,000 research 


lhompson 


ind development center 
Products Inc. is 
million-dollar R & 


t 


S oe 


building a multi 


D center on a 25 
ICI 
In 


lug 


e across from its Tapco plant 
Poledo, Ohio, Champion Spark 
has begun construction of a 
Sl-milhon engineering and_ research 
center 
In Dearborn, Mich., Ford’s massive, 
$150-million R & D center, with some 


3.5 million sq ft of floor space will be 


ready in mid-1958. Chrvslet Corp 
has purchased 1,700 acres in a Detroit 
suburban area, ostensibly for expan 


sion ot R ra 2) 
Aviation 


1 researe h 


facilities. Bendix 
is spending $1-million for 
lab, Michigan Tool 
Research Center is spending a_ like 


idditional facilities 


while 


mount for 


EASTERN SEABOARD 


Machine & Foundry 
plans to spend $2.1-million expanding 
its R & D facilities during the 


American 


next 


PRODUCT 








lightened area running diagonally across photo shows how $7-million expansion 


B ANI 

n Stamt Conn. and Chicag 
Gi Silicone Product Dept 
W aterf , vill ne 
$3-million increa ig it csc ( 
if ! etween now an the ! i 
1958 \ spokesman in N. ¥ 
plain that on a corporate level 
GE management invests more than 

of its annual sales dollar in 
ich and development, during past 


$240 million f 


irs has spent 


R & D facilities 


\t Amherst, N. Y., Svlvania | 


tric has opened an electronics and de 
lopment center providing | 

q ft of floor space, that cost several 

Ih hi l dollar SVivania ha i] 

idded a $]-million wing to its Ba 

N. ¥ search cente In Wavn 

N. J.. U.S. Rubber recently dedicated 

facilities described as part of a $125 
llion research ind development 

program being undertaken bv the 


ind its 


ompan\ 22 
ind ( 

Some |] leading companies, led br 
AMI, are constructing a swimming 
pool-tvpe reactor at Plainsboro, N. J 
for atomi Bell ‘Telephone 
Laboratories is building a evclotron at 
Whippany, N. J Both are 


million-dollar projects 


plants in the U.S 


in ida 


resear%e h 


multi 


Construction of a research and 
engineering laboratory on a 650-acre 
tract has been started by Esso Oil Co 
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Public Must Understand Science 
Before U.S. Wins ‘War of Labs’ 


CHICAGO I] ircit f peo tche just h t 


+ + , \f r ; + + ; 
tit t! n ( S 
it l t if ig ut 
| t } t I] | cngin } } } 
| ++ hy + 7 t il ; 
' j hy ] 67 ' ' 
I] } } it } "7 ; 
} FA th P 
t t 1 ( win iw Tf 
In x 2 tif | t t | cement 


nN f 1 th ; 
fiinct 
h t 1) } ' ; 
I t had t fa 1) 1 Cordon B. ¢ () 
+ ary? } \tot d ; ; ; 
K t | them 
OSI 
hh g 
! w 
. - 
( ) \ 
DuBridg t of I t t 
‘ ] ; ; ; nat ; 
} + } ' ‘e) t } h \ 
‘ rt arat + with ; 
leas th H bject iH 
1 fact 5 ] ~ ; : ‘ 
++ r d t 1] < < l 
' ' ] 195 f 
1 1 . 
n in I 
} } ' +] } 


i Ve { ( t k t } »S Dr. M 
quarters of industry an | Miami ( ty, “All st 

ial De n | n t be gen Said D 
that th tten t | C. Wa it of ¢ 

| dan t Institute Iw t tn 

; ¢ A ' ' 

ice t t h Oth if t LD) | 
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l » ICC B in not 
t i ect l 
s Dr. Warn \\ 1a 
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! if t 1 hn 
{ , tion and R 
t LD) ( l th 
tatem t } ho it 
! ) hup 
t hirst tin | Known wiht 
ed | Bell report 
t t ( ! 153 wer 
tT 4 ‘ Laie 


New Plants 


off in ‘58 


These key findings 
t \icGraw-Hlill Department of 


1 crucial sector of 
S sine 
tilit etroleum, 
lanutacturing—is 
5 if 55 com 
tl cal 
\l t vill spend 
+ ¢12 


' 
1) 
\ 

R t 
} 9 
ae | 

' 
| t how in 
Nhl 
\\ + 
tction 
z= 5 f the 
, 
+ +} eX ect t 
: nee 
. f 
\ + ‘ + + l 
t dust 
f mpanie 
hem f ym 
trical q upment 6U 
f fess ind scien 
‘ ‘ ‘ — mT Te 
nen f companies), 
ft and parts (50% of companies 


troleiy ligt st) f 
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Nuclear fuel tank... 





fully-enriched, plate type fuel elements containing 
U-235 are set deep inside the steel reactor vessel 
at GE's Vallecitos Calif., atomic power plant 
Slender rods extending above the nuclear fuel tank 


control amount of heat produced 





First Privately-owned Atomic Power Plant 
Exceeds Designers Fondest Dreams 


PLIEASAN TON CALII.—G ( | ' ' 








| ‘ 
| ithy unveiled \ t 1) 
\ Po Plant, ¢ t ww } } 
f itely-hnanced t 
far ex t { 
it i i ll \\ } ] 
tput I { +S ft ID } 
| ' +] 
" 
hght water as moderato t t th t ' iclding with 
it, W be capable of operating t t] f st t f «t , 1) ' 
t mo than the 5.000 kw nad wit th it th h th Gl t pow \ 
thermal output of far m th th f tion t nstallation of Pacif 
0 kw for which it f | ' ( 
| t Atomic En ( i () t fs ‘ 
1 Gl xpected t Gl 
i AEC fo crm n t t st 
! ipacit + as 5 ° 
\ ling ft Samu Unt t t CC ( 
ener of the dual-cvcle react aT n that b neutrons and ] SAN FRANCISCO-—1] ( t 
inag of Vallecitos react era nt raniun ton nclosed n | Utilit Comm n ha ’ 
tions, none of the usual difficult t t heet from tting ul ping 
durin installation H | Amount of st l d ou ‘ nean t generat 
\ far more stable than ant t tin t f trol t in be harged | i 
t id operation ! mooth | hut vn nt t iting expens¢ lh 
~ Although Unterm 1d t t ling stemmed ft na 
ff admit the int xplain th On t ! cs t ig Pacific Gas & Elect 
th sailing thev aim to find out elf transfer t 1 nvention ( though n ne had challe red 
Reactor core is housed in a steel — turbin t Spent steam fro1 PG&E's right to so charge its Vall 
ire vessel. 7 ft ID and 20 ft high ge] tol through a ndensor to powe! plant cost 
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She’s trim, frisky . . . 


and only 


high referring ’ 
car, shown 
Motor show 
to the bubble 


s internationa 


nswer 


Rate British Auto Show Dull—But Sporty 


LONDON- Highlight 


B 
ut CX 
i 
On t nding 1 
Motor Industries R h A 
' =" 
R 
l IC \ 
ni uct 
In i-hgl 
Nlea 
' ] 
1 Vil i 
l 1¢ imi if 
n trom | 
, n 
li i 
ladder-tvpe tubular f 
eter tubing through 
tress differential 
he br ky 


Case History: R&D Triples Profit 


VION TREAL—1 ( 
| | , L.td.. t Don 

g 1 slec N 

h devel ' 

hn ntrol | t 

fu nR&Dy Cll 
nere profi | 
than l 
hy hi] rpe l 
nical in 
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Cooking by searchlight . . . 


On cloudy days, the furnace is operated indoors using search 


technician checks temperature at heart of GE’s converted light candlepower substitute. Because the furnace tempera 
army searchlight that reaches 5000 F by itself, 6000 F on tures are relatively low for work in many high-temperature 
sun’s rays. Several features improve “cooking”: a quartz areas, GE Aerosciences engineers use fluid-stabilized arcs 
chamber that can be evacuated to test specimens in a vacuum shock tunnels and other t s for added heat Almost any 
and a leeway to fill the chamber with mixtures of gases to phase of high-temperature research and development can be 

Temperatures handled by GE. To check temperature in the heart of the 


resemble any desired atmospheric condition 
of 5000 F are reached using searchlight candlepower for heat 
source. When heating to 6000 F by sunlight, heliostat auto 


matically tracks and directs the sun‘s rays into its focusing lens 


furnace, techniciar 


uses p 


which form the spider shut 


entering the furnace 


yrometer 


Crossed beams at center 


about 3% of light 


but only 
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Ceramic Coating Offers 
New Hope in Struggle 
Against Exhaust Smog 


CHICAGO-—Armour Research oun ting may signifi 


dation itist h pce xhaust, researche 
italyt Ww f t ment of a mor 
head that m nit I cdu matin i testin 
irbon mW noxick KK murned h linn cngmecs 
bon n automobile <haust ga Ih RI deve 
Ih oating ilso ported! fters cr by leading 
} f therma lation ite tl ng the clat 
mbustion efhcien | wore O Sirie vhaust 
mical engin peration r-pollution prol 
Ihe new pt ( ten from th NMlotor Co.'s di 
Armour Research Foundation’s earl oxidation catalvst 
work in “flame ceram vhich ind pentoxide effectivel 
ited that cram ting migit than SO of offen 
educe thermal cracking and carbon in © in lab tests on a singk 
diesel engine \ flam 1 coat un the equivalent 
ing was developed ntaming lord also report 1 
irth oxides that acted a italyst in utomotive fuels 
internal combustion cngine discovered catalvst 
In lab tests at the Armou ’ ! toxide, a uranium 
facility of the Ilhmois Institut t tiful supply of tl 
lechnologyv, a standar utomobile development of 
ngine with ibout halt f the top iutomotive exhau 
irca of its piston d ! economical] t 
under idling, cruising, fu lerat fore, according to | 
ind deceleration nditions with the Ford Scientif 
leaded gasoline ind with air bled 1 out that while 
it the carburetor intak Comparing estimate, it Is now 
exhaust data from this investigation reasonably priced 
with that of an identical but in igned This coul 
ited” engine disclosed that th it rdinarv steel act 
ng decreased carbon monoxide and installation using 
unburned hvdrocarbon propertics, The device would be 
varticularly dur ng acceicration and ae cngine so that hot 
leration. While tests indicate this btained quickh 








Flame spray ceramics. . . 
process, developed at Armour Research Foundation, applies 


rotective coatin to top of diesel engine piston 
p g p C F 
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ernment muilit ich R 
] Aviat 1 4 iv | ithe 
making a bid for mmercial di 
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ng, turning, resistance and flash weld 
ng, fal ition ‘ irt tretch 
rming, hot f ning em t 
nd die making ta ig ! ) 
id elect i inne ( t 
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MORE ABOUT THE GARLOCK ? 000 
’ 


How to Select and Apply 


Y ° Y 
Selecting a Seal 
Any ball or roller bearing seal 
must do two things: (1) It must 
keep lubricants in; and (2) It 
must keep dirt and grit out. 


Factors to consider when select- 
ing a seal are whether the shaft 
operates at high or low speed, 
whether the bearing load is 
heavy or light and whether the 
operating temperatures are high 
or normal. Also remember that 


the sealing of oil requires a more 
efficient seal than the retention 


ol grease. 


Seal Types 


There are, of course, many 
kinds of seals used to protect 
bearings to some degree. Unit 
or lip type seals, such as the 
Garlock Klozure* Oil Seals illus- 
trated, prov ide the best protec- 
tion for automobiles, tractors 
and industrial machinery. 





a. 


Ly 





f 


i 


A : B 





shows a Garlock * shows a Klozure with 
Springless Klozure finger spring, very 
Oil Seal used where efficient for normal 
heavy lubricants are und high speed oil 
to be contained and sealing on all size 


dirt excluded shafts 


Klozure with garter 
spring for sealing oil 
at normal and high 


D 


shows a Klozure oil 
seal with combina- 
tion finger and garter 
spring for use on 
large shafts operat- 
ing vunder severe 
conditions. 
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E F 
Klozure Oil Seals are also avail- 
able in dual tandem (E) or dual 
opposed (F) constructions for 
unusual sealing problems caused 
by operational or environmental 
conditions. 


*Registered Tradems 


18, 

























Oil Seals 


KLOZURE OIL SEALS can be developed for any job... the many 
combinations of sealing elements, springs, and cases available 
makes possible precise selection based on your requirements. 
And, remember Klozure Oil Seals are only one part of “The 
Garlock 2,000” . . . two thousand different styles of packings, 
gaskets, and seals to meet all your sealing problems. It’s the 
only complete line. That’s why you get unbiased recommenda- 
tions from your Garlock representative. Call him today, or 
write for Klozure Catalog 20. 


THE GARLOCK PACKING COMPANY, Palmyra, N.Y. 


For Prompt Service, contact one of our 30 sales offices and 


warehouses throughout the U.S. and Canado. 


(raRntocx 
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ippearan iffects sales? O t t 
ten that only pertorman theien nd 
tenan taken at fa value? Pre t be 
f An i najor builde ~ production yn t 
t 1 | ti ind th ) stitut 
yment on the difficult t tisfving a dem t 
k nad t i vh von t Imit 
n 1 a tacto 
() nanutfactu ha ed that m une tool 
] ISM it vot | TAMAnN ) th go YOK 
nit tor says his proof is the advertising these peop 
to in their technical ma 1 ind the exhibits that 
them when tourmg show \pparently p duct 1-minded 
Kll ithe h the m not realize it, that to t 
k of good vorkmanship nprove th ippcaran r th 
t ! hh the 1 Sta 1 ind p i i] h Ip 
perat morale 
\t t ist T than na tool 
t t n ippearan iS al t 1 prospects atten 
i i th t 1g l lanica 
n and operating detai And a good many machine tool 
» incl good look 1 th i talk 
jut th ! pro lem 1 mn lette tated, beca 
igin ecm to ontin tting up bar 
} it 1 nachine MOKINE eautit Wa i en 
vho rephed justified in liming that the artist 
probably mean idustrial design not ta 
it n ition the t of the pattern and th eration 
th whine’? And again parts designed irtists can 
t nachined.” 
Analvsis of the replies received indicat that perhap tl 
itradiction does not really lie between the problem of 





lieving the best possible appearan ind that of providing 
unum performan e. Study of the hanges which tim ind 
nce has w see illustration iemonstrate that 
’ ontours to ease cleaning and increa ifet 
ntrol ind indicator t ther t np ( tt 
id operator accura hav ways been charact 
g probl ns Ived unt very recent iln t 
t engineers. Yet such activities have invariab 
ippearance Actually, th nflict a from the 
| to make all vital machine parts and systems readil 
le, and every engineer and designer worthy of his salt 
ll tackle this reformulated contradiction eagerly 
This accessibility pr blem has nged and in 


1 prolor 


quickly rem 


ittention in the aircraft industry, where 


: , ; 
ible access panels and fasteners have sometimes proved to b 


the difference between life and death. Perhaps there are idea 
there for machine tool builder 
lhe outlook for cooperation between machine t eng 
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! n t g ot a ik a t 
nt te that fruitt peration req mly adroit 
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I ff t l I ft la l Dp t t 
ifest an ! t it n i £ pe 
Designer: “For t n who r opera 
it l rt th i | t 
t n perf g t k it was designed f ind it 
t also meet t esthetic n lt t L 
( rt) i] ++ ot ; ; f p ' 4 ‘ ‘ 
4 ; it it iff ly +] 1 ¢ 
te t t mat idy for advert its a 
n i 1 n iv 
in to t na n It h 
l f ca | boxes piled up. Sales 
t ( that h art i t 
ypcaran t ] t with ¢ 
ne I th ha + np th + f + ’ r 
t nict . 
pict 
\ ett Va 1 l la tl rep f i con 
an vhich ip] it f ’ trial 
gner as a full-t ts eng g staff. “Bef 
put t irket, ma il ful 
! ! pha ngin ig 
1 i] t f tion 
t t l tisin ia 
t ’ i Not til th 
t t K l The ene 
} ’ k + + + nd y 
' ' f ‘ that 
esa i l f tl na n l 
Majorit f th tool I plying indicated 
| : 
I \ 1 f I imental red en f th 
+ it it fiytiore pri 1a ] be ause of 
1 Tun ta 1 their field as th vth of 
tomat t } I] f t that + + n thi ] 
tl rent that th " ilrea ipl f 
art-t d gn idicates at least a first 
tep t id it tf n and functi ] K 
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Increasing versatility and changing the means of controlling 
a machine tool are among the factors behind their evolution 
as demonstrated here by old 18-speed (A) and newer 


redesigned 32-speed (B) Hendey lathes, made by Barber-Colma 





Two stages in the same evolutionary procedure 
are illustrated by Warner & Swasey turret 
lathes (C, D). Changing to hydraulic actuation 
and control and necessity of grouping all 
units of this system together dictated single, 
large rectangular housing on newest 
all-hydraulic headstock model 


Continued on next page 
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APPEARANCE DESIGN 


TRENDS in appearance design... 


Where and how to add automatic control 
components and systems to existing designs 
while retaining an integrated appearance 

is difficult without major redesign. An example 
of one of the more successful attempts is 

the New Britain Machine Co.’s copying 

lathe, shown as first redesigned from the 
original Swiss machine for the American 
market (A), and in one of the current versions 
B), with fully automatic loading and unload- 
ing devices added. Pyramidal shape lends 
rigidity and strength. Standard gear cutter 

C) made by Fellows Gear Shaper Co. can be 
adapted to any degree of automatic operation 
by adding components and accessories, as 
indicated by the fully automatic unit (D 
Automatic control equipment and control are 
encased and mounted atop Bryant Chucking 


Grinder Co.'s internal grinder (E 
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MACHINE TOOLS 


contd. 


Before and after’ views of equipment by 





two manufacturers who, like Warner & 
Swasey, reported that they now use the 
services of professional industrial design 
talent. From top, Cincinnati Milling Machine 
Co. plain dial-type milling unit, knee-and 
column (independent overhead spindle 
model, vertical hydraulic broaching machine 
Bottom, Fosdick Machine Tool Co. jig 


borers and radial drills 
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LEARNING CURVES 


20 Key to better labor estimates 


Out of children’s classrooms came this simple mathemati- 
cal tool that accurately tells what labor costs to expect. 


MORTON 5S. TITLEMAN, P. Eng. 


Dominion Bridge Co., Ltd. Montreal Canada 


high a quotation means lost business; 


vour bid too low. and vou lose money. Estimators 
must hit the 


hgure 


profitable in-between range to stay in 


the race with keen competition. ‘This is where the 
learning curve’ can go to work for you 

It originated in classrooms over 30 vears ago. Psy 
hologists were studving the rate at which students 


school tasks. Curves showed that, as a 


tudent became more familiar with his task, he took 


learned 
progressively less time to perform it Research since 
then shows the same is true of industrial workers on 
jobs involving. skill 
Direct labor usually 
ind drafting costs, and a_ large 


ilmost all routine 
part of 


iccounts for 
cnginecring 
production -costs. ‘This is a s:tuation tailor-made for 
learning curves 

Ilow important such analysis can be is pointed up 
by the experience of a custom plant that made five 
large welded engine blocks. Cost accounting later 
showed it took 3750 man-hr of direct labor to do the 
job—an average of 750 man-hr per unit 

Some time later a second contract, for 20 blocks, 
took 13,265 man-hr—an average now of 663 man-ht 
Fortunately, this contract was carefully time 
hough the first unit took 820 man-hr (Fig 
1), the cighth was completed in 660 man-hr and so 
m until the last took only 600 man-hr. 

If the second lot of 20 blocks had been out for bid, 
estimators might have used the previous cost return 


per unit 


studied 


of 750 man-hr per block as a basis for quotation, per 
Such 
too high 


haps with an added 10% for contingencies. 
1 quotation would have been about 20% 
more than enough to disqualify it 

This is analvsis by hindsight, but it’s on the right 
track. Fig. 1 reveals that labor times for doubled quan 
tities decreased at a constant ratio. The first unit 
770 man-hr; the fourth, 
715 man-hr; and so on. The ratio of these successive 


took 820 man-hr: the second, 


doubled quantities is 0.93—and this curve is called a 
3% learning curve. 

lo simplify their construction, such curves are 
Ihis makes them 


1 straight line plot, as shown in Fig. 2 


usually plotted on log-log coordinates 
Such curves 
climinate guesswork in advance, the guesswork that 
usually tempts executives, under intense pressure, to 


overbid rather than risk a loss—because thev have 
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800 


700 


Direct labor per unit, mon-hr. 








600 oO 





0 2 3 6 8 10 2 14 16 18 
No. of cumulative units made 


1. Engine-block fabrication . . . 
has a remarkably consistent relationship between labor 
per unit ond number of units made. 





- 
LCR /00% 









95% 


Time token per unit 
Ss 








i 2 3 4 56 6 10 20 30 
No. of units made 


2. Learning-curve ratios . . . 
range between 70% and 100% in industrial applications 


They are here plotted in log-log co-ordinates. The 93% 
curve (in color) applies to the engine blocks in Fig. 1 


inalvtical 

ind try to play safe with “contingency factors.” 

often turn out to be disqualifying factors 
Learning curves give strength at two weak points 


irmed themselves with charts and ratios. 


These 


Labor-cost data derived only from accounting meth 
ods reflect past performance. Though thev mav_ be 
historically accurate, thev’re usually inflexible and static 
It should 


be based on accurate data flexiblv arranged to permit 


\ good quotation estimate is a prediction 


projection to the time of required performance 


MECHANICAL AND LEARNED OPERATIONS 
Most operations combine 
ind mechanical elements—the exact 
pending on the 


manufacturing manual 
proportion de 
Familiarity can 


operation. reduce 
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TABLE I — Learning Curve vs Manual Ratios 

















Ratio of 
Elements, % | Learning- 
Operation —— _ curve 
Me- Ratio, 
Manual chani- 
cal 
Gas cutting, thin plates machine | 75 25 | 85 
Gas cutting, thick plates machine | 50 50 92 
Shecring plates | 9 10 | 82 
Grinding ~manval | 10 9C 98 
Chipping — pneumatic 10 90 98' 
Biast cleaning | 10 90 98% 
Milling no jig 2 80 96 
Milling — with jig 10 90 | 982 
Assembly — no jig 85 15 98 
Assembly — with jig 50 50 92 
Fitting | 85 is | 83 
Welding manual 65 35 | 88 
Welding submerged arc | 35 65 94 





TABLE I1—Manual Ratio of a Combined Operation, 





80 








10 20 30 40 50 60 70 80 930 100 
MR= Manual ratio in percent 





3. Correlation of LCR and MR... 

is plotted from the numbers listed in Table |. For any measured 
Manual Ratio, the Learning-Curve Ratio may be read off with 
max error of 21/2°%> 











Sennat Proportion Weighted 
Operation : of total Manual 
ratio : , 
Operation Ratio 
Shearing plates 90 4.0 3.6 
Gas cutting machine 50 6.0 3 
Gas cutting — manual 75 8 0 6 
Assembly with jig 5¢ 23 15 
Milling — no jig 20 45 09 
Chipping (air chisel) 10 3 3 
Grinding — manual! 10 7 0 7 
Welding — manua | 65 1) 715 
Welding s. a | 35 28 5 
San blasting ) 5 5 
Total Effective Manuc 
Ratio 43 65 


















moan-hr 
w 
o 
o 


400 


Direct labor per unit in 


300 | 
L 


Start of incentive, cllowed time = 540 mon-hr 
~< 


4. Incentive program 
in this history of 200 consecu- 
tive engine blocks, was started 
after 50 were completed, and 
lowered the LCR to 70%. Af 
ter 160 units, curve levelled off 





| 2 36 OU4AC8 G 8 10 20 30 40 
No. of cumulative units made 


labor-time on a manual task but not on an automatic 
operation (100 mechanical The proportion of 
manual elements in an operation should, therefore, 
iffect the degree of “learning” or labor reduction. Dif 
ferent operations have different learning-curve ratios, 
depending on the proportion of manual elements. 

lo obtain data that would correlate the learning 
curve ratio (LCR) for specific manual ratios (MR), 
operations in several industries were observed over a 
period of vears. A partial list of typical operations in 
a large steel fabricating plant are shown in Table | 
and plotted in Fig. 3. 

Any operation for which the proportion of manual 
work elements (MR) is known has an indicated learn 
ing-curve ratio with less than 24% error. Analysis of a 
single cycle of an operation is usually sufficient to 
determine the proportion of manual elements. With 
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60 80 100 i150 200 to a constant production time. 
the correlation curve, therefore, a wile observation 
sufficient to indicate the probable trend of the opera 
tion for preceding as well as subsequent unit 

When determining the MR for individual operation 
some variation mav be noted at different times or on 
different products. Even the same operation on th 


same product will often show small variations, because 
the mnual work elements are being reduced as learn 
ing takes place. These variations are usually in the 
range of 5%, so the average of several independent 
observations will usually give an excellent MIR value for 
the purpose 


Observation or time study of a particular opera 


| 
tion may not always be convenient or possible at the 
time its MIR is desired—when an operation is not being 
performed at the moment, or when a new product will 


introduce the operation to the plant for the first time 
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HIGH 
CAPACITY 
SWITCH 





) 


Controls 
up to 4 
circuits 











Machine toot and other 
equipment applications are 
“naturals” for this Acro high 
capacity switch, which can con- 
trol up to four separate circuits 
on either pilot or line duty. 
Actuator is adjustable 360° in 
two planes. 


ELECTRICAL RATING 


2 H.P. 230 Volts A.C. 
1 H.P. 115 Volts A.C. 
20 Amps — 250 Volts A.C. 


Two types available: Double 
Action Type actuates switch 
contacts when actuator is 
moved either side of “‘at rest” 
position. Single Action Type 
operates from one side of “‘at 
rest’’ position only. Both are 
designed for long life under 
heavy use. 


AVAILABLE TYPES 


Catalog No Circuit Arrangement 


No. Terminals Action 





242-0003-03 
242-0011-03 
242-0010-03 
242-0012-03 
242-0019-03 
242-0017-03 
242-0020-03 
242-0018-03 





Four circuits (two open, two closed) 
Four circuits (two open, two closed) 
Double circuit (one closed, one open) 
Double circuit (one closed, one open) 
Double circuit (normally closed) 

Double circuit (normally closed) 

Double circuit (normally open) 
Double circuit (normally open) 


8 


2s 2 SSeS ® 





Double 
Single 
Double 
Single 
Double 
Single 
Double 
Single 


ACRO DIVISION - Columbus 16, Ohio 











LEARNING CURVES 


continued 


Undk uch circumstances a useful 
MR figure can be obtained by refer 
ence ft previous time-study records 
of similar operation It is even pos 


| 
sible to set up a svnthetic time study 


listing all necessary work elements 
with their appropriate time values 
Re nably accurate MR and LCR 
ratios 1 then be obtained 
Lh correlation curve ipplies 
equally well to the combined opera 
tion f a complete product. But 
the total effective manual ratio for 
perations must be known. To 
obtain this MR, first list each individ 
ual operation and determine the pro 
tion that « ich occupies In the total 
a time Then multiph the MR 
f h operation by it roportion 
of the total time This gives a 
ehted manual t each 
n Ihe total of these ratios 
th ffective MR and can now be 
to the lation cu t 
th ftect LCR. ‘Tabl 
I] f this proced f 
the cin kK 
| t e it 
f t f in eff MIR 
} ffect LCR 2,2 
Not tl k 
a 
o of 
\ It r th W t a 
G ! Will ks 
nt ' t \ \ | 
! ted without int tion 
( iti l g iphed | y + 
v th ibor h f 22 l 
t CK | t \ 
istant id follow th int t 
1d lc imming ¢ tl 
ith unit wa ympletec At th 
it the job was put on an incent 
lan vith in illowed”’ standard ¢ tab 
hed at 540 man-hr. The plan 
d the learning-curve ratio to 7 
[he reduction continued until a min 
mum plate mu of 300 man-hr wa 
reached. No further reduction wa 
then ipparent even though 50 m 
units were mad 
OTHER USES 
Learning curves will work for a 
wide variety of applications. A few 
of the mor important are: traming of 
engineers and draftsmen, machine and 
plant loading, delivery schedules, man 
power forecasting, overhead burden, 
make or “buy” decisions, pricing 
poli personnel training 0 
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SIDNEY REITMAN 


To keep peace 
in the family 


And your boss 
off your neck 


It ain’t what 
you say... 





it's how you say it 


A three-act fantasy 
that points 
a very practical MORAL. 


i was one of these modern plants 
standing well back from the highway 
1 wide lawn, a 


green white-stone 


structure with long-paned windows 


but one 


. Howard Wil 


Inside, in a crowded cubicle 
he could call his own 
son puttered happily 


His test on the I X l Core Memory 


was going well. It had a lot of bugs 
still—but with a bit more work 
why, there was no telling what a 


space saver this new gadget would be! 
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ACT | 


| he 


pic ked it 


dc sk phon 


up, 


UTTC | d ill LI 
‘Wilson 


He'd heard that last night in a British 


saving 


MOVIC 

Well, I'm glad vou are It was 
P. G. Dirkson, director of research 
It looks like bad news. The heat’s 
on EX-l. The front office wants a 
report—a finding. They want some 


thing to show for two million dollars 
in research and development. They've 
made themselves quite plain about it.’ 

Wilson silent for a m 


shaking his head 


was ment 
But look, P. G 
I admit we've got some 


of the facts, but the whole story isn't 


- 
how can we 


18, 1957 


he re. 


1. It wont t it | 
I've 9 rt nore vorK ft ( 

read ira What can 

that we're x la ind Yn 
to go? He'd that 
from reading Turf 

Look, Wilson. Don't start talk 

like a parimutual machine. W<¢ 
running a horse race Th int 
report—now. It’s as simple as that 
Cot it? And he Was Zor 

Ihe ph me burred again Lh tim 
it was his wife, Cathy Oh, Hone 
what a morning That rattce 
ing machine | 
thing 1 . 4 ’ t 
clean u th fl An geht aft 
that, Ch t t 








brushes 


carbon 


( nNoos}t!} 


the 
that are supremely suited to your 
requirements is easy when you 

book that tells you all 
‘ush characteristics and 

Covering brushes 
tvpe of fractional 
, automotive, aviation 
istrial application, it 
vears of carbon 
leadership. Its title? 


by Speer.” 


horsept wer 
and ind 
represents 50 


ind brush 


- 7 ; 
pon dbetow ill Oring you 


copy u ith oui complime nts. 


OPEER/2./? (Ga 


St. Marys, Pa 














® H ’ 
' ; t 
' Please send i 
| “Brushes by Speer a 
' } — | 
‘ Please send in- ' 
! formation on car- ' 
' 4 > i 
i bon for use in 1 
' ' 
' i 
' Nan -_ ' 
' ' 
' Y rl 
i Litie ' 
' ' 
' Address - 1 
' ' 
' . - ' 
» City State ' 
' ' 


( going a dcad ibbit { 1 It 
vful Can t teach that bl 
} invthing? Then Rich 
th ibbit and he tart to 
hea fF. Tle t t it. B 
f Rich ning lik that the « 
in t n t n tl t 
+ + Ti 1] | + ) } 
} faint 
»S vn n | ! Cat 
finished weakl 
Ill te ou if 1 i 
lirst smoke iret. Then g 
Richie iham ICK Pick u t 
ibbit with a sh im t in 
the 1 Then to ¢ 
£ hi g va t tl 
McK en f tl hovel. Ok > Ke 
l h a ) \\ hat j \ 
inn 
Umm, vour f t , 
3Vc Ca 
He went t th la mench an 
lenth l ( | th ipparatu t t 
t 1 if P ( mn helt yehin 
lear-plastic front, stood EX-] 
re mem tw it th t] 
rit Wa t if t 1 th I 
I ill { t iT t 
n it | a ft ( 
Vire | : g att f 
pc in t rth \ k 
th ight \ t) 1 the ki 
in ¢ | ] 
| + } + + | 
r th 
But how t t 
, Mn .¥ 
} 
ut + 
+] n ft f +} un ' rn 
llow ¢ t I t in 
taint in t l t \ t 
vhile? H ply « know. H 
ct vritten port with th 
ts them 1] it vn t h 
r in Ve >. an ] in a 


he 


ubject lent itself so beautifully t 


phrases like binary quadrants, arith 


] 
metic mean continuum, crvstalline 


unctions, cellular triggers but 


what 


had never 


would they mean to men who 


lived with them as he had? 
(hey had no concept of the beautiful 
simplicity of the finished units, and 
certainh 


WCTC incapable of un 


mpl \ th O 


thes 


derstanding th 





veight on h 
\\ to | in? Where t If 
t nem hac 1 Tf t 
ral a } ; ; 
ft s+ 1: But } . he ; 
that What then 
ld he beg ill ‘ 
In the itinuous de ( t 
ory storage, som [ 
velopments hay been 
l allied x mnecinta 
h as binary og l tT 
} rT. “ th < ct sf 
fa 1 mci | th 
f howeve new e1 , if 
h tre lu } 1 
th e signinca iS a th 
the f “puncte te 
B i postt lati i th 
; hirmed th thot 
iphate crvsta vhich | is 
il propertic it high tem 
t in be substituted for tl 


+ + : n 
' h that f 
? + it + 
} ; 1 +] 
Lit iil 
+ } f 
< C th him 
tten. It 
neaning n 
\\ | wa 
£ ( mn 
Ernie v 
+ 


1 study of co 
[hat’s a big job, I g I t 
n lompkins 1 it in an 
going Midwestern drawl It il] 
f new isn ¢t it? 
Y Howard nodd N 
than a baby. It hasn’t been born yet 


\ l spoke he 
| 


1 
noticed the 


ympkins’ face, the silver hair, then i 
the eyes, warm and brilliantly alive 
He suddenly realized he was in the 
ymnpany of an old and, quite prob 
ibly, erudite man I’m surprised 
rprised you know anything about 
ore memories, I mean.’ 


} 


\ humorous twinkle crept into th 


l 


ld man’s eves I'm a professor at 
Midwestern University,’ he said | 
keep in touch, but it isn’t easy—con- 

ring the fog a person has to sail 
through these days.” 
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idinit that ht B t 
rl | } } +] 
I'm ght in the mid t on 1OW 
I'm t ng ft vrit } t } 
on nem t KX 
lran I just don't ' 
] 
i »S Nn in if + 
But kn i that t t 
’ 
em 
In part it t nan 
I ¢ I know it 1 mean 


n ing t I must of th | 
low | Lh k han in 
he turned 1] nome 
ta lien 

Krni t wh kins? 


omcthing down at the Un tv. H 
teaches phil ph 

i cha t W t <« tl 

f him 


How got back into h ibicl 
ist im tin t h th last yu 
of the ph 

r. G h 1] 
begun the report 

| made a start t I don't like 

Ilow does it un 

Lloward bhi ngl 1 the para 
graph through—and waited 

After a momen r. * Lit 


Wow!”, rather subduc 
it all mean? 
Howard laughed itright 
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he had found 
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Solving a 
breakage problem 


AT CLOSE QUARTERS 





hie ynufacturer of tI button-drill 
i hine id a tough problem: the 
it itl parallel shafts 
arried wrque load there were 
t ent iints of breakage yet 





prohibited use of a 


larger joint 


THE SOLUTION was a Curtis Universal 











Joint of the in 
c > on 
Torque 
Curve 2” t TTT 
Curtis 
Universal 
Joint oe ee eee ee 
nts 4 
4 16 182 
This f problems 
solved by Curt ize for size 
the strongest universal joints designed 
for industry. i terials, preci 
sion engineer and over 30 years’ ex 
perience manutacturing universal joints 
make tl ‘ 


14 SIZES ALWAYS IN STOCK 


e” to 4° OD (6” joints on speciol order 


Not sold through distributors. Write direct 
for free engineering data and price list 


CCURTIS 


UNIVERSAL JOINT CO., INC. 


11A Birnie Avenve, Springfield, Mass 


TRADE 


OF 


As ne fo y s you 


telephone 


" EXCLUSIVELY A MANUF 














THE QUESTION: 


Have simplified drafting procedures saved you money? 





“No two brochures or books .. . 


mplified drafting are alike or agree on techniques of delineating 


1 drawing. Compare these with drafting standards published by the 
\SA, those of the SAE or military standards The reader will find 
imecrous practices on which all concerned agrec 


Practically all draftsmen received their early training from schools 
1 taught from textbooks using the principles of drafting based 
ASA standards; hence, it is reasonable t 


familiar with a method of delineation which is commonly unde 


o assume that all draftsmen 


too Lo teach people a system of simplification by omission costs 
mone idd to this the cost of training those who must read and inte1 
ret the ‘shorthand’ and it becomes extremely doubtful if the time 





? ] 7 7 T 1 ’ ,r y ] ] ’ AY 
n actual delineation of a drawing will reflect itself in the fina 


J. GERARDI 


Asst. Dean, College of Engineering 


t of the product Anv form of teaching or training is expensive 


Ask thy taxpaycl 


University of Detroit 
Member ASA Y-14 Executive Committee and 
Steering Committee 
Automotive Drafting Standards, SAE 





“Definitely yes. . . 


For a period of almost a quarter century prior to 1946, sporadic effort 
to save drafting time and improve efhciency by simplifving outmoded 
drafting practices were made in the General Electric Co. Under the 
growing pressure of the pronounced shortage of skilled technica pc 
sonnel, a more consistent and far-reaching program to save time an 
effort in drawing preparation and reproduction was instituted some | 


VCarTs ago 


These practices were then explored through an extensive teachin 


ctivity which brought the new concepts and standards to the personal 
] 
i 





ittention of more than 15,000 people in the Company's engineer 
ARTHUR H. RAU drafting and manufacturing operation 
rent Grafting © Gngincering Service Div An all-inclusive statement of the monctarn wings which have 


General Electric Co iccrued has not been compiled but evidence in General Electric, as 
n many other industrial concerns, show that the time for draw 


preparation can be reduced by 30 to 40% through judicial ipplication 


of the new functional principles \t the same time, the amount of 
drawing and reproduction material required is reduced. With that 
reduction goes a cut in the effort of handling and using draw 
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POINTS 





OF VIEW 


"Drafting is not an end product, .. . 


but a means of conveving a message Vhe Functional Drafting Pr 
gram of our company is based on this concept. Every drawing must 
be made with one idea in mind: WHO will use it and FOR WHAT? 

“By the elimination of duplication and unnecessary elaboration, and 
by the use of special pressure-sensitive material, photographic processes 
and the like, the time required for the preparation of design drawing 
has been materially shortened. ‘This, of course, results in considerable 
savings. In our experience the money saved in our drafting rooms 
secondary to the opportunities for improving engineering operations 
by developing TIME for the designer and draftsman to devote to 
creative thinking.’ 





DON FULLER 
Senior Planning A t 
Plann g & Development, H. K 






“It certainly has. . . 





+} ' ; 
that ) ( 1 if 


1 would conservatively estimate ( 
been reduced 30‘¢ where Simplified Drafting is f t 
this saving is due to reduction in drawin 


filing and handling costs.” 


ROBERT S. JONES 


General Manager, Product Divisions 
Jones & Lamson Machine Co 





The outstanding saving... 


is reflected in time [he construction of pilot machines on which 
experimental and research work is done must be accomplished speedily 
Design changes, modifications and improvements brought about by 
tests require the draftsmen to release drawings rapidly so that additional 
tests and modifications can be made and the machine placed in pro 
duction quickly. Once a shortcoming in a design is uncovered and 


corrective measures are known, time spent converting these measures 





into the language of the producer (drawings) might be considered time 
wasted. Simplified drafting might then be compared to a new time 


J. H. BORNZIN 


Divisional Chief Engines 


saving language.’ 
‘ 


Farm Implement Div 


International Harveste 
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Now—a major advance in 





, 
now bases ts guarantees 


cimens cut from the castings themselves. 


aluminum investment castings! 


Arwood now guarantees better-than- 
Aircraft-Quality properties in the casting itself 





Arwood’s Research Staff has per- areas, these minimums can be raised use aluminum investment castings 
fected a new technique of investment even higher! for structural applications even 
casting aluminum .. . a technique And here’s the real news: Thess where shock and impact are involved 
that makes it possible to guarantee guarantees are based on specimens Another very practical considera 
mechanical properties far higher machined from actual castings tion: If you are now using 356-T6 
than Aircraft Quality and guarantee It's easy to understand how the alloy investments, you can switch to 


them in the casting itself. The new new “Suparcast” process can help castings made by Arwood’s “Supar- 


Arwood “Suparcast” process gives you shuck off the historical limita cast” process without the need to 


you 37% greater tensile strength . .. tions of aluminum investment cast change specifications 

52% greater vield strength. ..a three- ings. Now at last vou know exactly If you'd like to learn more about 
fold improvement in elongation... | what properties you are getting in \rwood’s new process, write, wire 
in all areas of the casting. In stressed your castings. Now at last you ca or ‘phone for complete details. 


COMPARISON OF MINIMUM MECHANICAL PROPERTIES OF 356—T6 ALUMINUM ALLOY 


Suparcast Guaranteed Minimums vs. Government Aircraft Quality Minimums 








Test bars cut from castings weighing less than five 5 is and with max t than 1” thick 
Uitimate Tensile Strength Yield Strength Elongation 
ps ncrease , ncrease ncrease 
AMS 4260 24,750 16,50 
Arwood Suparcast 34.000 a7 4 5 000 515 
all areas 
Arwood Suparcast 38.000 535 27.00 636 5 | f 


critical areas 


HERE ARE ACTUAL MECHANICAL PROPERTIES IN VARIOUS AREAS OF THE CASTING SHOWN AT THE LEFT: 





' mate Y f 
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ARWOOD PRECISION CASTING CORP. 
325 West 44th Street, New York 36, New York 





PLANTS IN BROOKLYN, N.Y.; GROTON, CONN.; TILTON, N. H.; LOS ANGELES & N. HOLLYWOOD, CALIF. 
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25%-narrower roller chain 
handles same loads... 


use rollers are prest 






a 1s l 
raising endurance limit. Width of these rollers is 
, ( § of chain pitch instead of yet chain sprockets ca 
| — ’ — till be cut with standard cutters, and tooth profil 
rt a. ‘eA ama ‘8 wie will still conform to ASA (but fa idth am 
slate ; rowel Somewhat lessened s| rbing capacit 
ae te -_ eo | f chain is offset by decreased stress on pin and bushin 
j qi aes mE { 1 result of shorter pin lengt ned pu 
, a om eae deflection also means that irea 
- reduced, because of mor nta thi 
t length of chain part Drawing 1 rat 
typical loads on chain | g. Narrow iain 
‘ now available in 1 and 1}-in. pitch Pr 
& lightly above those for regular iain; del 
' Whitney Chain Co., 237 Hamilton St 
i Hartford 2, Conn. 






Press fit 
compressive 
loading. 


Sheorload \ y 
trom plate KE ‘Tooth loading through roller 


load from 
roller and pin 


“Bearing load from pin 


Dime-sized thermostat 
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Bellows-type meter measures pressure differentials . . . 


ill 


i | i ! 
t } t mid } 
Minneapolis-Honeywell Regulator Co., 
Minneapolis 





d piv 
tS 
iT ] TT) 
| \l i 
} () rat t ( 
( taina Iuwk d I ta t | 
$50. Chicago Aerial Industries, Inc., 1980 Hawthorne Ave 


Melrose Park, I 


Transistor-equipped counters need only 1-volt.. . 


ind 1 i I 


i i t $ to S$ | 
te d ( t Dept. D, Mack Electronics 
div. Mack Trucks, Inc., 40 Leon St., Boston 15 





" \\ t D 


lantit 
Chatham (€ ontre ls Corp., 33 River 
Road, Chatham, N. ] 
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Plug-in limit switch 


in 
id t t i I talla 
| 
il ll 
i I 
; +} i ? 
i \\ 
t i t t t. M 
NEMA ted wat 
t t and m Minne 
apolis-Honeywell Regulator Co Micro 
Switch Div., Freeport, Il 
oe a oe pie 





= 


om - 


ae 7% . af 


a 4 \ 
p.. \ 


Clamps hold plans 


i i i a itta 
ta , n ’ \ , ‘ + , : , i ; 
Plan Hold Corp., P. O 


Box 1055, South Gate, Calif 


Relays with built-in 
indicating lights 


SPDT, dey pla nt of 
lamp. | i tandard voltag i rd 
Line Electric Co., 271 S. 6th St., Newark 
3, N. J 


} 
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<= 
Self-anchoring multiple 
connector 
f th h-pan Ip} ations elimuinat 
iry t d ices Con 
i the mounta and disconnect 
ts a dentical, self-cleaning and 
f ifety l connector 1s 
i liminat it error. Ac 
dat 1 wid | id of panel thick 
On iting hh require | 
| inector permits finger-grp engag 
ind d wagement of mountable 


Amp, Inc., Harirs 


nd ¢ 


burg 20, Penna. 





Self-locking rubber grommet... 


form a dustproof 

ft i On napped int 

i t i WII ghtly ind with 
7 | depending on 

\ nmodat ny sizé 


May Ct., 


Argosy Industries, 67 
Chagrin Falls, Ohio. 


Electromagnetic angle 


transducer 
sal t f better than +3 sec of 
i It has potential applications for visual 
ind automatic angle reading systems in 
t nachi 10p and in military equip 
nt. It ha en ed in an angle en 
der that converts a shaft angle to a 


jumMerica presentation acceptable to a 
digital nput The vernier resolver is 
a reluctance-type, variable-coupling trans 
form 'wo output voltages are produced 


n the present d 


aesign, 


which vary in ampli 


PRODUCT 


* EQUIPMENT 


tude as the sine and } f x th 

i tn h which th ot turned 

l t | alent of a dard lver 

i 7:1 ir ft tained 

O ) ire possi! Unit all 
\\ ' +] tator. lea _— 

f sliding ntacts. Clifton Precision 


Penna. 


Clifton Heights 


Products Co., 





Expansion bellows 


m displacement ap] it 
1 1 tl Xpa 
l lb lex t 
t - 5 
d f 1 
t il t | 1 | 1 
1Z OD x + dh ind 
i ite of 2 Dp }., providing a 
I 
total d i t of sizes t 
7 displacement are availa Bel 


lisp] 
Agawam, Mass. 


fab Corp., 





Counter and totalizer 


maimntams an a irate inventory 

ich ingredient being fed into a propor 
tioning system. It uses counters to record 
th weight ach ingredient 1 sed and 
tota tl veight of th ombined 
iwredient Counters gage separate in 
gredient Different sizes are available 
f uing up to 100 ingredients. Reg 
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r a ad Richardson Scale Co., 
Van Houten Ave., Clifton, N. J 


Air Receivers = Oil Metering Tank 


| Separators 


ALL TYPE PRESSURE VESSELS 


| S 
ce 
E=D Tank Car Tanks 


LPG Tractor Fuel Tanks 





Kit 


Kit Starting Air Tanks . LPG Truck Fuel Tank 





t Micro-Lectric Div., 
Micro Machine Works, Inc., 19 Debevoise 
Ave Roosevelt, L. L, N. ¥ 


Here are a few of the many items currently being man- 
ufactured by Beaird’s Special Products Division for 


original equipment manufacturers 


Experienced in code construction, Beaird regularly 
builds products to conform with ASME, ICC, National 
Board, Coast Guard, American Bureau of Ships and 
Underwriters Laboratories specifications. Stres Reliev- 
ing, X-Ray and a well-equipped inspection department 


are an integral part of Beaird’s production facilities 


If your product uses pressure vessels for ai iel o1 
chemicals, it will pay you to investigate the savings 
possible by uttlizing Beaird’s assembly line production 
Write today for a quotation or the services of a qualified 


Beaird sales engineer. There is no obligation 





THE J. B. BEAIRD COMPANY, INC. 





| i 4 
l \ t nt 
translated t tary tepping motion r 
: . . ‘ _ orcy Al rn v ’ 
through a fast-acting 1e-wa itch. Ad- 4 7 
ni : : | F oO. 8B 
ib f peed and tor Can r 
un 1 a Sta | d it t dam- 
: O it 1 Lie ps, but can 
P - « ] 
i iny voltage level PRESSURE VESSELS 
f i 4 \V\ pe it 
tr i gd M wvailable de 
t b at 15 rpm. Viking 


] I t in 1 
Tool and Machine Corp., 20 Main St., 
Belleville 9, N. J. 
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Versatile single 
decade counter 


1 1 1 
| 
| 
PF , 
i Cd 
: i it ! d 
| 
( i ne d mM ica 
} 4 " ' ‘ + 
Na d | i 
| | 
i ail i 
1 
ud 
Wa ) 


Ta 


Landis & Gyr, 


Inc 45 W 45th St New York 36 





Shear hub sprockets 
from stock 


yact 


Murray 
l.quipment Co., Inc., 14011 Oakland Ave 


Detroit 3 


Camera for millimicrosecond 
photography 


50 





SIGNIFICANT PARTS °* 


MATERIALS *© EQUIPMENT 


ted 1c t i ad ata i 1 ‘ i 
n ote from the modulator unit ts trapping Hi-Shear Rivet 
| tron itrols a itained in a lool Co., 2600 W. 247th St., Torrance 
2 962 ] high cabinet. Operat Calif 
f 1 1] i 1} il in be trig 
d from a p i i \d 
tal dl } d + 
trig in ! 
\dapta t t iphing i 
t mi] la, i istan 
tha l K ful l 
wperballist icroballist ind magn 
drodyvnam tud det ition and ex 
ph nomecna ind electrical di 
g yr Electro-Optical Instru 
ments, Inc., P. O. Box 4234, Pasadena, 
Calif 





Electronic feed control . 





Na , 
va i M 
F. R 
, Westinghouse 
Electric Corp., P. O. Box 2099, Pitts 


burgh 30 





rN ntains onstant yvitl in +} 
all in ! ill 1 — | - 
ids o1 quids int 1 Kind fm 
4 
ad 1 pl hg machin Load Star 
Corp., 1474 S. Vandeventer Ave., St os = 
Louis 10 - - ‘ ’ i | 
PLAS fF ‘a 


Level control . 


| | } 
{||| ort ont withiy } 


la 


f d It i 
INTERNAL HEX t ict trica 
it 
Lightweight alignment bolt 
iligns, through norma tallation, a t t Out 
Miguel in 
i d ind | i i 1) 
t on n i ind pl i i t 
t Manufactured in titanium, 43 gy f t dr d 
tain teel and oth iateria \ stand i¢ i 1 
I mterna p d 1 lars i ka lee 
irgin « naximum installation tor es i i 
" the fast i designe f i 
ited installation and removal. Bk d I I 
id d 1 hank, but not | I tant and 
! d i tol i th " t ; NPI | 
d-d } | | from tl Automation Products, Inc 
+ f j 


3030 Max Rov St... Houston 24 
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Air-insulated, power s 


for high voltage and is I 
It is a 250 kv, 2 ma unit. Su 
input voltage of 105 t ) 
ps ngle-phas t 
nat Kva 

tag md il i 

ity Ray i i 
i d ] i 
I nn Ilas a 

, 
i i P tca 
f xt , f 
tart f 
ig if 

st i ad 

tion of i\ ind 
t £ id f 
prima 1} | 
in st k, del 
Elect D Sorensen & Co 


E.. 103rd St., New York 29 





Adjustable torque handle 


i 


num handle is d ist 


} 


h irdened steel 


geles 46 


upply . 


t ith 
insert. Vlier Engineering, 
Inc., 8900 Santa Monica Blvd., Los 
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write for NEW 


E 


CATALOG 






of precision 
pneumatic 


PRESSURE 
REGULATORS 


tified The facts you need on a complete range of 
pneumatic pressure regulating valves and 


% NPT...in supply pressures up to 250 psi 


wily lees © Fact-filled pages spell out the full story 
: “eae volume boosters. Here is your guide to a __ characteristics * pressure ranges, ratios * ap 
series of pilot-operated and direct acting plications—for 16 different models includ 
f approx regulators—in pipe sizes from “% to % and ing motor operated and lever set types 
i i rie 
ible p | Write today for the new KENDALL- 
’ - | GOVERNAIRE catalog. Pa) 
da . 








INDUSTRIAL PRODUCTS BRANCH 
k | Route 109, West Babylon, N. Y. 
ind ov A DIVISION OF FAIRCHILD ENGINE & AIRPLANE CORPORATION 
f rated 
( Spark | 
transf 
If n 
d Beta 
Inc., 333 


Your New Sealing Problem 
a May be an Old One to Us... 










5 FOR 40 YEARS Durametallic has built up an exter 
2 f FREE | sive Service Record File. It vers answer 
silal ENGINEERING | of specific sealing problems. In all ; we have 
13 COUNSEL... the answer to your sealing probiem int! s ess’ file 
! \ 1 
a st-in We invite you to | 
submit details on | oarer —— —, 
An yoursealingneeds | (alee: FOU swe waa tem SEAL CORPORATION } 
| od 
. ¢ KALAMAZOO MICHIOAN 


November 18, 1957 


SIGNIFCANT PARTS 


51 











52 


—— oe 2 1 
49°]. 
= ww l=9'4 n 


















114:76%) 


INDIUM has properties 


which you may need 








@ Resists corrosion 
® Aids lubrication 


®@ Unique stabilization 


Commercial quantities are ivailable 
Indium metal (specially refined 99.999 
pure or 99.97% pure), Indium wire 
ribbon, pellets, spheres powder Alse 
Indalloy intermediate jer ind 


QUALITY 


other high-purity meta 
SERVICE 
Write Dept. P-11 for new Ind 


INDALLOY Intermediate S RESEARCH 


THE INDIUM CORPORATION OF AMERICA 


1676 Lincoln Avenue ® Utica, New York 


the Developmert 


rd for Industr 


If you need effective, highly readable, 
smartly illustrated company literature 
(booklets, pamphlets, manuals) to dis- 
( play your products, inform the public of 
your operations, attract key personnel to 
your plant, train employees, and perform 
any of the other communicative functions 
that are vital to your business .. . 


THIS IS YOUR ANSWER 


The McGraw-Hill TECHNICAL WRITING 
SERVICE has a staff of more than 150 
highly-trained writers, editors, and illus- 
tration specialists whose job it is to create 
technical and general literature for in- 
dustry. We write, illustrate, design, and 
print Equipment Manuals, Product Bul- 


atl letins, Handbooks, Company Histories, 

Annual Reports, and other specialized 

material. Save money and time. Let our 

staff be your staff for Technical and 

Business publications 

This service is available through ad agencies 

— Write @ Phone — 
TECHNICAL WRITING SERVICE 
McGraw-Hill Book Co., Inc a 

—_ 330 W. 42nd St., N. Y. 36, N. Y. 
L LOngacre 4-3000 
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YC 
a 


Pneumatic regulator 


} t nd | i nh Or 











Marotta Valve Corp., P. O. Box 
330-40, Boonton, N. J. 





Hose clamp ferrule 


has several advantages ¢ 


vhen used to attach solder 


coaxial cable. ‘T] 


] ro 7 
s to large-size 


pi ring-like clamp with two U-shaped 
rimped tight by squeezing t tl 
parallel sides of th gs with a pin 
Only tool needed is an ordinary pincers 
(lamp 35 n vide with a wal 
f 0.059 in, Available in 


m 4 to 2§ in. ID Circle Clamp 
Corp., 39 Broadway, New York City. 


fy 


Porous sponge Teflon 


s from > t 1 nd 
id itents of 5 te f ( } 
filtration, electronic and mechanical ap 
itions is now in production Proper 
t an be varied independently of on 
inoth As a filter element, particles as 
ill as 5 rons mav be removed. It 
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iS app wm10n 1 ext I tl 
np it ( t i | 
nd ad itent | i t 
t i i 
t i + n 1 
the Teflo d it § 


q ft in sheets 4 in. thick. Liquid Nitro 
gen Processing Corp., 451 Booth St 


Chester, Penna. 








missile engineers 


As space becomes the missile engineer’s prev- 
ince the demand for highly competent talent is 
ever present. Each development uncovers other 


areas for advanced study 


Beneath the imposing skyline at Northrop, 





engineers in the new multi-million dollar Engi- 


: . “puiten neering and Science Center are tackling today 
it 88 0 ; pe xt ' ted bee ; the problems of tomorrow’s flights into space 
idiust t of pr the field Scientists and engineers at Northrop have 
\n internal safet f va factory-set many accomplishments to their credit, including 
t psi for tool protection. A therma the USAF-Northrop SM-62 Snark interconti- 
“ ' ae : _— a er sh “ les — nental guided missile, first such weapon system 
14 eg aaa - a . to become operational with the Strategic Au 
Leathe’ with onsen : a Command. Research continues on preliminary 
Bas nit is a ffered with a selector and advanced projects involving missile guid- 
that permits operation of ance and controls, propulsion, flight test engineer- 


} + + 


nit Manco Mfg. Co., Bradley, Ill 


ing. and similar areas ol prime importance 
Northrop’s 18 years of experience in pilotless 
flight is seldom matched by other manufacturers 


in the aircraft or missile fields. Th 


S reputation 
is a principal reason why experienced engineers 
and scientists have joined the Northrop Engi- 
neering Division. As work progresses on the 
USAF Snark and other vital missile projects 
career opportunities become available for quali- 


fied missile engineers 





Percentage recycling timer . . . 
n 12-ti es from 15 to 24 hr 
le il t i] t Tor any desired 


Northrop Division of Northrop Aircraft, In 


Dial ilibrated t f p } 
linet I Ind R D 16 Q 

On-t nt adjus 

tgs net, ~: East Broadway, Hawtt ( 
" t 5 ft ( ifin s dut 

: , BUILDERS OF THE FIRST INTERCONTINENTAL GUIDED MISSILE 

ta d I 

d t i i that I 
; h lL) 


motor cTat i ( I 
Industrial Timer Corp., 1407 McCarter 
Highway, Newark 4, N. J. 
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MEETINGS-SHOWS- 


NOV. 





18-20 


18-20 


19-21 





2-6 


9-13 


10-11 


18-19 





> <n 80-3) 


National Industrial Conference Board, management course 
on industrial utilization of radioisotopes at Westchester Country Club, 
Rye, N. Y 


Battelle Memorial 


The course, moderated by representatives of the AEC and 
Institute, will cover industrial uses of radioisotopes 


in nontechnical terms. For information contact the NICB, 460 Park 


Ave., NYC 


Air Conditioning and Refrigeration Exposition, 
national Amphitheater, Chicago 


Inter- 
Trade associations in the field will 
hold simultaneous conferences. For information contact Banner & Grief, 


369 Lexington Ave., NYC 
Investment Casting Institute, annual fall meeting, Sheraton 
Nov. 


and carbon arc techniques of melting high alloy steels 


Hotel, Chicago. Technical sessions, 19, will compare induction 
Sessions, Nov 
information contact the Institute, 


20, will cover business trends. For 


27 E. Monroe St., Chicago 


ASME Annual Meeting, Sheraton McAlpin and Statler Hotels, 
NYC. Schedules call for 12 to 15 simultaneous sessions to allew broad 
and specialized coverage of engineering developments. For informa- 


tion contact the Society, 29 W. 39th St., NYC 


New York Trade 


information contact Richard Rimbach Associates, 


International Automation Exposition, 
Show Building. For 


845 Ridge Ave., Pittsburgh, Penna. 


Joint Computer Conference, sponsored by AIEE, IRE, and 
ACM, Shoreham and Sheraton Park Hotels, Washington, D. C. Agenda 
covers use of electronic ‘brains’ for defense, industry, aircraft, earth 
automobile 


satellites, communications and business. For 


information contact the AIEE, 29 W. 39th St., NYC 


control, 


Society of the Plastics Industry, session of the Plastics Film, 
Sheeting, and Coated Fabrics Division, Hotel Commodore, NYC. 
Quality Vinyl in the 
Roy Price, Bakelite Div., 


Con- 
Consumer Field. For 
Union Carbide Corp., 


ference theme Products 
information contact J 


NYC 


Maintainability of Electronic Equipment, Conference of 
Bovard Hall, 


Sessions cover new concepts of maintainability 


the Electronic Industries Association, University of 
California, Los Angeles. 
problem, and design of equipment for easy maintanence. For informo- 


tion contact the EIA, 11 W. 42nd St., NYC. 


Reliability and Quality Control Symposium, sponsored 
jointly by the AIEE, RETMA, IRE and American Society for Quality Con- 
trol at Hotel Statler, Washington, D. C. Includes 40 papers by indus- 
trial, government and military authors 


29 W. 39th St., NYC 


For information contact AIEE, 


Society of the Plastics Industry, Reinforced Plastics Division 
technical and management conference, Edgewater Beach Hotel, Chicago 
For information contact the Society 67 W. 44th St., NYC 
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New hydraulic unit 
pushes pipe with 
bulls-eye accuracy 


On this job, electrical conduit is being 
pushed under an arterial highway, avoid- 
ing expensive trenching. The hydraulic 
unit, built by Mercury Hydraulics of 
Denver, can push pipe with amazing accu- 
racy. On a difficult job, this unit pushed 
2-inch conduit 186 feet with less than 8 
inches deviation from the sighted line! 

The hydraulic unit is driven by an Onan 
5.5 H.P. “AJ” engine. This Onan model 
was selected because of its smoother run- 
ning and many long wearing features such 
as extra-large bearing surfaces 

Onan engines deliver more horsepower 
hours per dollar, step-up performance of 
power equipment, Gasoline models: 1-cyl. 
5.5H.P., 2-cyl. 12.9H.P., 2-cyl. Diesel, 15 H.P. 





Power unit, including Onan engine, reservoir and 
pump are mounted on skid. Hose leads from pump 
to hydraulic pusher in the excavation. 


Call Write 
Minneapolis S for 
FE: 2-1155 specifications 





D.W. ONAN & SONS INC. 


3837 University Avenve S.E,. 
Miooeapolis 14, Minnesota 
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An Unexpected Spark 


Valking the other day with the president of a large electrical equipment 
company, he said, “In my opinion the group of engineers for whom you 
publish your magazine has done more for this country than all the politic 
ians, lawyers, bankers or business executives put together. Their designs, 
expressed in new or improved products, have raised our standard of living 
their ideas, interpreted in products, have put us ahead of all the rest of 


the world 


“L remember our shop in the early thirties. It was a forest of belts 
from the ceiling to the driven machines. Then along came the National 
Recovery Administration with a new pricing schedule for electrical equip 
ment making it possible for the machinery manufacturer to build motors 
ind controls into the machines he was making. Industrials no longer had 
to buy their electrical equipment direct from the electrical manufacturer 
ind install it on the machine or in the plant. ‘The machinery builder sud 
denly was able to buy more advantageously than the industrial user. Soon 
the builder was able to eliminate the motor base plate, eliminate the ceiling 


belt drive, and offer his customer an integrated power-driven machine 


“The new price structure for electrical equipment that went into effect 
it NRA time was really the green light for the complete redesign of pro- 
duction machinery. ‘The machine builder could buy motors and controls 
at a better discount than the industrial buyer of his machines. He could 
ifford to build in the electrical equipment and sell the finished product 
it a proht. 

“That’s less than 2 


From a corner in the engineering department, the product design function 


5 years ago, and look at the progress we've made. 


has blossomed out to become one of the most important divisions of our 


industrial enterprises.” 


We didn’t think much of the NRA—but as we look back, the depression- 
stimulated operation, which neither labor nor management liked, did leave 
its imprint on the field of product design, and opened the door to the 


tremendous development we have seen the last 20 years 


\ lot of water has run over the dam since those days. Product design 
engineering has grown from a relatively small group of misunderstood and 
underpaid engineers to a body many hundred thousand strong, now includ 
ing the key men in industry who are planning America’s future. Right now 
the investment in product research and development is a multibillion dollar 
operation growing and expanding at the rate of 15 to 20% a year. 


We have progressed farther in product design and development since 
the NRA than we did in the century preceding it and, without question, 
the coming ten years’ accomplishments will dwarf the great developments 


we have seen so far. 


No businessman who had to operate under the NRA remembers it with 
iffection. It was a sort of commercial strait jacket. But looking back, we 
have to give it credit for supplying the spark that gave machine redesign 
and product improvement its first really big lift. —A.H. 
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Automatic pipe-down 


iver try a phone conversation while the radio was blaring Can't 
be done, of course. But scrambling for the radio (or TV) tone-down 
knob mav be a bother too Now, ‘Tennessee Valley Developmes 

Inc., PO Box 17, Oak Ridge, ‘Tenn., has the solution: Sound Hush« 
Price: $2.25, postpaid It inserts a resistor in series with th 


speaker to cut down the sound volume 


Sound Husher simple: a clip with a built-in resistor and two 
ntact wir plu 0 ft of two-conductor wire for connecting it 
to the speaker Lhe clip attaches to the back of the telephone and 
extends forw inder the handset. When the telephone is not in 
usc, pressure of the handset closes the contact circuit built mto the 
chip ind the resist ort ut: but when the handset is lifted, th« 
resistor steals current from the veaker, the noise level goes down 
nd you can hear vourself talk 
Ez The better grip 
; ‘ 
9 Ln dle can do wondcrs for an old product—and 
ften create a brand new one. ‘The screwdriver illus 
D trated here is a good example. Its T-shaped handle, 
folding neatly down for storage (when not used as 
tandard grip) gives Kitchen-Quip, Inc., W iterlook 
md-new product. Cast aluminum in th« 
1] handle holds the weight to 10 oz though the tool is 


i in. bit. Price is $1.49 


Another example of a handk 


wilt a that makes a new product ts the 

U @ = trigger-operated device (left It 

f n acrosol spray can and 

Wen get] down the sprav button 

vhen the trigger is pulled. ‘This 

Gr) vould seem like painting the lily 
ACL IE! Big advantage of aerosol spt 





supposed to be their conven 


ww ience. But, savs Shefhield Bronz« 
Paint Corp., 17514 Waterloo Road, Cleveland 19, distributor of 


this device, it’s dificult to exert steady, continuous pressure on the 


Raising your boy to be an engineer? 


Does Junior want to follow in father’s footsteps? Give him a drafting 


kit for Christmas—and get a lift vourself from the fact that there arc 
now at least tw nthe n Kct root positive of the increasing impor 
tance of cngimect Kits like these used to be available only fe 
budding doctors and cimust quare, protract op brencl 


curve, lettering guide are standard cquipment 


- 








MIDWEST MOLDS ALL 3 
FOR ELECTRIC MOTORS 


Precision-molded components 


in many stock sizes and types 
for building better motors . . . 


Design engineers and production planners 
use MMM as a dependable source for all 3 
motor parts; available stock dies permit 


some variations in finish and materials. 





CAPS available in 100 or more sizes; over 50 
HOLDERS; over 40 COMMUTATORS. MMM con 
build dies and custom-mold to specifications 


for all electrical applications of plastics. 


ONE SOURCE FOR ALL 3 MOTOR COMPONENTS 


Investigate this experienced producer as 
your supply source of ready-for-assembly 
units for your motors. Ask for MMM Stock 
Size Charts, or send prints for quotation 


eWiciwest Holding 


»& MANUFACTURING COMPANY 


GURNEE 95 
ILLINOIS 


Chicago Prone Dlcke 


Long Distance OMterio 2-1 


PLASTICS 





WHY 
DON'T THEY 


PRODUCTION OF RCH and DEVELOP. 
NEW PRoDUCT | “@>CARCH ae 


2° 4 e 
Fabrications photoelectric pickup and associated sound  gaex at a 
FOR QUICK DELIVERY OF equipment are located at the screen rather 


than at the projector. Normally an aux 





a motion picture projector in which . 

















Spin fo rmings 


iliary lamp sends a light beam through 
iil the sound track. The modulated beam 


then strikes a photoelectric cell and the 





resultant electrical signal is amplified and 
GUIDED MISSILES, TURBO JETS, sent to speakers near the screen. Radios 
and T'V sets have the necessary amplifica 
tion circuits and speakers, and a photoelectric cell could be mounted 


near the screen. ‘The light beam would come from the projector lamp 








be reflected or piped by light-conducting plastic through the sound 


COMMERCIAL PLANES, PARTS, gate and then to the cell. Cell output would go to radio, TV or hi fi 


Ha — emings 





input jack to reduce bulk, weight and cost of projector. Further, the 





speaker cable would be climinated (a notorious source of troubl 
as would the disturbing noises caused by sparking brushes and 


governors S. Haminron, Winnipeg, Man 


INDUSTRIAL PRODUCTS AND A 


. some practical home applications of 
I'eflon’s excellent frictional characteristics 


and its indifference to corrosive materials 





How about a breadboard and rolling pin 


coated or impregnated with Teflon? It 


GROWING LIST OF NEW, 
Fatrications 


a 


PUBLISHED DEVELOPMENTS USE ...a truly three-dimensional movie or T'\ 


screen? The volume of the “stage” would 





might also be used instead of the custom 





ary marble slab and as mixer paddles and 


spoons for sticky substances like candy and 





frosting —KENNETH Kann, Yuma, Ariz. 


be a pattern of microscopically thin wires 


crisscrossing to give a 3-D network. Each 
5 > 











junction could be triggered electrically by 


THIS CREATIVE SHOP. 





signaling the appropriate three coordinate 


High speed facilities, unexcelled wires, and would turn luminescent—giving 
workmonship and consistent re- 


a spot of light (ond color). Groups of such 
search keep this shop available ps : :, 





to designer, engineer and pur- lights could shape themselves into peopl 
’ 
chasing agent working with ad- furniture, or any three-dimensional object 
vanced concepts. Send drawings without limitations of scale, and viewable from any angle. ‘Two major 


for quotations and literature. design problems: a junction to give off light when receiving three volt 


? 0 LA N D T F | N ER ages and to change color in response to proportions of voltage; a record 
ing and storage method for some 1200 channels (assuming an array of 
4 400 x 400 x 400 wires). 
D omfi ANY. Fue. 


T 
a. 5 — es ae 7-7800 Have you a pet project but neither the time nor inclination to do the necessary R & D? 
Product Engineering will welcome (and poy $10 each for) similar ideas based on known 


ENGINEERING REPRESENTATIVES IN MANY CITIES scientific principles but lacking an inspired manufacturer 













Flexible Shafts 
Step Up 
Design Efficiency 
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The manufacturer of this multiple spindle drill press finds that S.S. WHITE ; 
FLEXIBLE SHaFTs allow a wide range of positions for different drilling jobs. he 
This is only one example of the versatility . . . efficiency .. . and freedom S.S. * 4 
WHITE FLEXIBLE SHAFTS are bringing to hundreds of industrial designs. The restric- % 
tions imposed by rigid shafting are eliminated. With flexible shafts you position af 
power sources ... driven members . . . controlled parts to better advantage. By nm 
simplifying methods of connection and adapting, costs can be reduced. Assembly is 
cheaper . . . alignment problems are eliminated . . . and product efficiency is often 
greatly improved! 
Consider your own product. Chances are, S.S. WHITE FLEXIBLE SHAFTS are the 
simple, economical answer to your power drive and control problems. S.S. WHITE 
FLEXIBLE SHAFTS are noted for quality, performance and dependability. For more 
information and expert assistance in selecting and applying an S.S. Wuire flexible 
shaft to your product, just write to 
7 
3 









| * USEFUL DATA on how to select 
and apply flexible shafts! Write for 
IN FLEXIBLE SHAFTS ed Bulletin 5601 


S.S. White inaustrial Division, Dept. 0, 10 East 40th St., New York 16, N.Y. Western Office: 1839 West Pico Bivd., Los Angeles 6, Calif 








nk boot 


Bet your boots = 


Steering knuckle 
drag ft 


we make ‘em 


Universal 
joint cover 


Bellows cover 
for sliding ways 


Hydraulic jack 
Coated fabric cylinder rod boot 
cylinder rod boot 





Custom-designed and 
engineered to fit mechanical giants or midgets 


Whether vou want a boot two stories hig! ( no So. whenever vo 

bigger than your thumlh let CR Si engineer eccentric, recipro¢ n r uni | action P 
solve the problem for you Lhey're specialist cked COR. Writ 

by 78 years’ experience 

ingenuity in the development and manufact 


mechanical boots. They'll design and produce a CR 






Sirvis boot to your exact requirements in any size, any 
quantity using only the finest 1 SIRVIS DIVISION 
leather. selected, tanned and treates y C/R nvion 

or elastomer-coated fabric. The 


ability ol voul boot will he proved belore product 


CHICAGO RAWHIDE MANUFACTURING COMPANY & He I ow. Uc @) 
1237 Elston Avenue + Chicago, Illinois 
RAWHIDE 


Offices in 55 pr ties. S 
in Canada: Distributed by Chicago Raw Mig. ¢ 
nad td amilton, Ontar 
of Canada, Ltd., 1 Other C R Products 
Export Sales: Geon International Corp., Great Neck, New Yor 


CR Shaft & End Face Seals « Sirvene (synthetic rubber 
molded pliable parts « C R Non-meta Gears 





